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Chapterr 1 

Introductionn and Outline 

1.11 Introduction and Motivation 

Thee 1990s marked a period of hope and disappointment about the development of both 

emergingg and more mature economies. Over the decade, hope was brought about by 

thee expansion of international finance and the many years of fast economic growth and 

improvedd living conditions in East-Asia. Yet, disappointment ensued when the economic 

boomm turned out to be a bubble which eventually burst and led to the financial crises 

inn Thailand, the Philippines, Malaysia, Indonesia, and South Korea. There has been the 

widespreadd hope stemming from the potential benefits offered since trade in goods and 

services,, sometimes embodying new technologies, had increased to levels not observed 

sincee the turn of the 19th century. However, opponents of this process of globalization as 

welll  as some empirical studies suggest that such benefits come at the price of higher, and 

persistent,, unemployment and increased income inequality in mature economies. Hope has 

beenn given after the development and refinement of new technologies and its potential to 

increasee well-being all over the world through a process of adaptation. This was followed 

byy disappointment because new technologies apparently had almost no measurable effect 

onn productivity while at the same time technological development, alongside international 

trade,, has been suspected to have caused increased unemployment of low skilled workers 

ass well as increased income inequality. 

Thiss dissertation contains six essays that primarily focus on the above mentioned 

drawbackss of financial integration, intensified trade relations, and the development and 

widespreadd use of new technologies. Al l chapters rely on the assumption that the behavior 

off  heterogenous market participants is constrained by the amount and quality of the 

informationn they possess. As a consequence, we analyze some key macroeconomic issues 

relatedd to globalization by studying the microstructure of the market involved. 

1 1 
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Thee purpose of the essays collected in this thesis is to contribute to our understanding 

off  the factors that trigger a financial crisis as well as the impact on labor markets of trade 

liberalizationn and the usage of new technologies. The dissertation consists of two empirical 

studiess and four theoretical essays. The issues involved have profound effects on the 

economicc well-being in developing, emerging, and developed economics. As a consequence, 

wee not only restrict ourselves to analyzing why promising developments could end up in a 

situationn of financial crises, unemployment, or increased income inequality. Throughout 

thee thesis we also try to give specific recommendations to avoid such undesirable side 

effectss of globalization to take better advantage of the opportunities offered. 

Thee empirical Chapter 2 sketches some patterns of globalization during the 1990s 

whichh provides the point of reference for the other chapters. We start with financial 

integrationn and discuss the trends of. especially short-term, capital flows to emerging 

markets.. The picture that emerges is that the maturity of capital Hows to countries in 

East-Asiaa and Latin-America had shortened and that such short-term inflows could easily 

becomee outflows possibly resulting in a financial crises. Then, in Chapter 3. we analyze 

empiricallyy for emerging markets the factors that determine this maturity structure of 

externall  debt. Chapter 4 considers, from a theoretical point of view, which determinants 

causee capital inflows to come to a sudden stop when speculators are both credit and 

informationn constrained. Then, Chapter 5 studies the respective roles of domestic and 

internationall  investors during a period when investments arc reversed and turn into capital 

outflows. . 

Additionally.. Chapter 2 paints a picture in which increased trade in goods and ser-

vicess and technological development occurred during the same time as OECD countries 

showedd signs of persistently higher unemployment of low-skilled workers as well as in-

creasedd income inequality. The theoretical Chapters 6 and 7 of this dissertation discuss 

mechanismss through which further international integration of product markets, respec-

tivelyy innovations and technology transfer, can have such undesirable implications for 

laborr markets. 

1.22 Financial Integration 

Thee 1990s are the second era of global finance, the first having been prior to World War I. 

Then,, scaled by the incomes of the countries concerned, international capital movements 

reachedd levels never matched subsequently, international migration reached high levels, 

andd there was faster growth in trade than in incomes (see Bordo et al. (1998)). Although 

thee extent of financial integration is comparable to a century ago, its nature is different. 
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Ass Bordo et al. (1998) point out, the difference is that today new information-generating 

andd information-processing technologies have made markets more integrated than ever. 

Moreover,, the range of financial claims that are traded internationally have broadened 

andd the vehicle for direct foreign investment nowadays is multinational firms. 

Althoughh the extent and nature of financial integration has offered many benefits, 

furtherr financial market integration has not prevented currency collapses from occurring 

regularly,, and has possibly even contributed to their intensity. Indeed, one major addi-

tionall  difference between financial integration then and now is that at the beginning of 

thiss century we had a stable monetary framework, the gold standard, which is lacking 

today. . 

Thee number of factors that have been identified as causing speculative capital outflows 

havee increased after the experience with the Exchange Rate Mechanism (ERM) crises that 

hitt several European countries in 1992-1993. and the financial crises in emerging markets 

startingg with Mexico in 1994-1995, then in East-Asia in 1997-1998, followed by Russia. 

Brazill  and several other Latin American countries in 1998-1999. and recently in Turkey. 

Thee 'first generation' crises model stressed that factors such as excessive domestic money 

creation,, fiscal expansions, and current account deficits ultimately laid the ground for the 

collapsee of a fixed exchange rate regime. 

Thee 'second generation' crises models are based on the observation that often the 

abovee mentioned fundamentals are not out of control when there is widespread speculation 

againstt a currency. For example, this was the case with the French franc and the pound 

sterlingg in September 1992 when these currencies were under speculative pressure which 

ultimatelyy was the prelude to the collapse of the European Exchange Rate Mechanism in 

Augustt 1993. These latter models stressed the importance of policymakers often giving 

higherr priority to policy targets such as low unemployment, than to firm commitment, 

att times of speculative pressure, to the fixed exchange rate. Thus, these models focus 

onn political factors, such as the political cost of high unemployment and foregone output 

thatt are associated with a tough defense of the currency against a speculative attack (see 

Eichengreen,, Rose, and Wyplosz (1995) and Frankel and Rose (1996)). These models, 

characterizedd by multiple equilibria, give rise to the possibility of self-fulfilling attacks 

andd are similar in spirit to bank run models such as in Diamond and Dybvig (1983). 

Inn the case of East-Asia, and earlier in Mexico in 1994, unemployment had been low. 

Instead,, their crises seem to have been caused by a sudden fall in investor confidence as 

reflectedd in the fact that short-term foreign currency denominated debt was larger than 

thee amount of official reserves, which are used to provide confidence in the fixed exchange 

ratee regime, in the afflicted countries. This potential for illiquidit y facing the countries 
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thatt recently experienced financial fragility has now been added to the list of leading 

indicatorss of speculative capital outflows. Chapters 3, 4. and 5 of this dissertation follow 

thiss theoretical line of reasoning and are funded in the empirics of Chapter 2. 

First.. Chapter 3 examines empirically for emerging markets which factors affect the 

maturityy structure of external debt. This wil l give us some insight in whether a high share 

off  short-term in total debt can be attributed to good causes such as trade and growth, 

orr to less benign reasons which are not under the control of policymakers in countries 

att the receiving end of capital flows. Also, we wil l argue that short-term capital flows 

tendd to be pro-cyclical, increase volatility, and call for additional automatic stabilizers in 

emergingg markets. In Chapter 4 we study the consequences of assuming that speculators 

havee imperfect information and limited speculative funds in a multi-country extension of 

aa 'first-generation' crisis model. Our framework allows easy extension to cases in which 

otherr fundamentals than inflationary domestic policies cause the abandonment of the 

fixedd exchange rate regime and is able to explain and replicate important stylized facts. 

Then.. Chapter 5 considers a model in which the borrowing country finds itself in an 

illiqui dd situation, because of both an asset-liability and a maturity mismatch. We analyze 

whenn investors refuse to roll-over their investments and study when and why resident 

investorss can play a leading role during episodes of capital flight. After briefly having 

mentionedd the empirical and theoretical background of recent developments related to 

financialfinancial integration, we wil l now turn to a more detailed account of what this dissertation 

hass to say about this part of globalization. 

1.2.11 Short-Term Capital Flows to Emerging Markets 

Thee way the East-Asian miracle imploded lends credibility to the bankers' adagium that 

' it 'ss not speed that kills, it's the sudden stop.' Like communist countries in the 1950s, 

thee East-Asian economies were growing at very rapid speed until the sudden stop in 1997. 

Forr example, the Singaporean economy grew at 8.5 percent per annum between 1966 and 

19900 with per capita income growing at 6.6 percent. Average growth between 1978 and 

19977 in Indonesia, Thailand, South Korea, and Malaysia amounted to. respectively, 7. 

7.4,, 7.7, and 7.2 percent. Such fast economic growth was partly driven by, and drove, 

sociall  progress as indicated by falling poverty, increased life expectancy, and rising levels 

off  education. 

A tt early stages some authors pointed out that at least a soft landing to more sustain-

ablee levels of economic development in Asia should be expected. Authors such as Krugman 

(1994),, Young (1995), and Park (1996) argued that growth in Asia was predominantly 



1.2.1.2. Financial Integration 5 5 

drivenn by increased usage of factors of production instead of improved technology and. as 

aa consequence, growth would have to slowdown sooner or later as this factor accumula-

tionn cannot produce such fast growth indefinitely because of diminishing returns. In other 

words,, growth was mainly due to perspiration, instead of inspiration, of working harder 

nott smarter (see Krugman (1997a)). Nevertheless these and other observers did by far 

nott predict the severity of the crises in 1997-1998. but only a gradual loss of momentum 

(seee also Radelet and Sachs, 1998b). Growth rates during 1998 for the countries listed 

abovee dropped to respectively —13, —9.7, —5.8, and —6.7 percent. Also, these countries 

sufferedd large depreciations of their real effective exchange rates. 

Thee crises have resulted in major output losses, increases in unemployment and 

poverty,, while marked increases in consumer prices have put considerable strain on exist-

ingg social safety nets. Also, the crises have contributed to social and religious unrest and 

too such problems as with Thailand's irrigation system, which was unable to cope with the 

numberr of construction workers, food vendors, and petty traders, returning' to fanning 

ass a way of survival. In order to understand the move from the miracle to the sharpest 

financiall  crises hitting the developing world since the 1982 debt crisis, many post-crisis 

studiess argued that the speed of development contained the seeds of the inevitable sudden 

stop. . 

Thee economic crisis in Asia exposed major weaknesses, not just in the balance sheets 

andd operations of the region's financial institutions but also in the supervisory and regula-

toryy regimes under which they functioned (see IM F (1999)). The fixed or pegged exchange 

ratee regimes stimulated borrowing externally and limited the ability of the government 

too act as a lender of last resort. Banks borrowed extensively because they were able to 

doo so on the basis of explicit or implicit public guarantees of bank liabilities. Much of 

thee proceeds were used to finance a stock market and a real estate bubble, implying that 

assetss either were illiqui d in a direct sense or depreciating in the1 event of a loss in investor 

confidence.. Additional factors prompting and reinforcing the sudden stop include large 

andd growing current account deficits, reckless lending by conglomerate-controlled banks, 

relationshipp banking, the policy response of international financial institutions, financial 

liberalization,, and the exhaustion of official reserves in an ultimate, but fruitless, attempt 

too avoid a collapse of the overvalued currency. 

Thesee structural weaknesses of the Asian economies were highlighted in the large levels 

off  especially short-term, foreign currency denominated, external debt. As was the case 

withh the infamous Tesobonos in Mexico in 1994, high ratios of short-term foreign debt in 

foreignn currency to official reserves implies illiquidit y and makes a country vulnerable to 

aa loss of investor confidence, possibly culminating in a creditor panic. Whether one sees 
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short-termm debt as the cause of the financial crises, or just as a symptom of a deeper cause 

makingg a financial crises possible, it is worthwhile to investigate which factors determine 

thee maturity structure of external debt in the first place. This is the subject of Chapter 

3.. In that chapter we not only focus on the determinants of the maturity structure of 

externall  debt, but also on the issue of whether short-term debt is pro- or counter-cyclical, 

andd the relation between short-term debt and volatility in emerging markets. Ultimately, 

insightt into the above wil l provide policymakers with the information whether, and if so 

too what extent and how, to regulate capital flows. 

Inn theory there are well-founded reasons why borrowing short-term may be beneficial 

forr both emerging and more mature economies. Indeed, we find that increased track1 

opennesss shortened the maturity structure of debt since trade credits are mostly short-

term.. Also, trade and foreign direct investment move hand in hand, where the latter 

shortenss the maturity structure of debt because of the need for working capital. Another 

positivee cause contributing to a higher share of short-term debt is fast domestic growth. 

whichh offers policymakers in emerging markets at least some control of their country's 

maturityy structure. 

Nevertheless,, we find that other causes for the maturity structure of external obliga-

tionss pointing to the shorter end are less benign. International interest rates, growth in 

industriall  countries, regulation through the Bank for International Settlements accords 

thatt made1 longer term investments less attractive, and the extent of capital account con-

vertibilityy are found to be important determinants of a countries share of short-term debt 

inn total debt in Chapter 3. Although our analysis of the maturity structure suggests that 

short-termm debt can play a useful role, the sustainability of these flows is not entirely 

underr the control of policymakers in emerging markets. 

Anotherr theoretical reason why borrowing short-term externally may be beneficial for 

aa country, is that it allows consumption smoothing in the presence of an adverse shock. 

Forr this benefit to materialize, short-term debt should be counter-cyclical. However, we 

wil ll  report evidence that short-term capital flows tend to be pro-cyclical and that this 

cyclicall  nature of capital flows is not 'benign". We find some support for the view that 

pro-cyclicall  capital flows may be the result of a negative, but non-symmetric, response of 

riskk perception by lenders to economic conditions in emerging markets. In other words, 

duringg times when economic conditions in developing countries are relatively sound, in-

vestmentt flows in while it flows out much stronger when the first signs of trouble are 

monitored.. Then, instead of allowing a country to smooth consumption in the presence 

off  adverse shocks, the behavior of short-term capital flow's proves to reinforce volatility 

inn expenditures in case of both domestic shocks and changes in the international en-
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vironment,, requiring additional domestic adjustment, and contributing to an imminent 

financialfinancial crisis. 

Summingg up. Chapter 3 supports the view of short-term capital flows being a mixed 

blessing.. On the one hand, such flows are associated with trade, FDI. and growth. On 

thee other hand, their sustainability is not entirely under the control of policymakers 

inn emerging markets and their destabilizing nature exposes these countries to increased 

volatilityy and vulnerability to financial crises calling for increased reliance on automatic 

stabilizers. . 

1.2.22 The Timing of Speculation and Capital Flight 

Balancee of payments crises, with or without a banking crises, have been a recurrent phe-

nomenonn during the 20t/l century (see Kindlebcrger (1996)). The output losses appear to 

bee especially severe if a currency and a banking crisis occur simultaneously. The 1990s 

wass an interesting decade in this respect with the speculative pressure against most cur-

renciess in the ERM, affecting the process of European monetary integration, currency 

andd banking crises in former communist countries, the hope given by the smooth adjust-

mentt to the Mexican crisis of 1994, and disillusions after financial fragility in emerging 

marketss and the inability of international financial organizations during the contagious 

crisess in East-Asia, Russia, and Brazil. Related to identifying the causes of a balance 

off  payments crises, explaining the timing of a speculative attack and capital flight has 

receivedd considerable attention in the literature. 

Concerningg the timing of the occurrence of an episode1 of capital flight especially delay 

iss fascinating. About delay, often a country finds itself vulnerable to loss of confidence 

byy investors for a considerable period of time before finally this vulnerability shows-up in 

tradingg characteristics. One indicator of this confidence is the extent to which there is a 

mismatchh between a country's assets and liabilities. This can easily be operationalizcd by 

thee ratio of short-term debt to official reserves. If this ratio exceeds unity, the country may 

findfind itself in an illiqui d position, as was the case for the economies hit during the East-

Asiann crises. However, this ratio of short-term debt to reserves exceeded unity throughout 

thee 1990s, although it had been increasing in the run-up to the ultimate financial crises 

(seee Figure 1.1). This raises the question when a crisis starts. With respect to the ERM 

crises,, for example, Obstfeld and Rogoff (1995, p.86) ask: 'the speculative attack on 

thee British pound in September 1992 would certainly have succeeded had it occurred in 

Augustt - so why did speculators wait?' 

Thee delayed response of financial markets to weak fundamentals gives capital flight 
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andd speculative attacks a seemingly arbitrary nature in the sense that for many observers 

theree was nothing unusual that triggered the loss of confidence of market participants 

exactlyy at such a moment. As a consequence, observers often relate the start of a crisis 

too investor sentiments and the inherent instability of the market, instead of news about 

fundamentals.. On the other hand, the multiple-equilibria models mentioned above, as well 

ass models stressing the difficulty of aggregating information give rational explanations to 

volatilityy and crashes in financial markets even in the absence of news about fundamentals 

(seee Romer (1993) and Caplin and Leahy (1994)). Obviously, these differing views have 

broadd implications as to whether, and if so to what extent and how. financial markets 

shouldd be regulated. Chapters 4 and 5 of this dissertation deal with this issue of the 

timingg of a balance of payments crisis and capital flight. 

Inn Chapter 4 we study the issue of delay in a model were currencies are vulnerable 

too an attack because of excessive monetary expansion, as in Krugman (1979) and Flood 

andd Garber (1984). In contrast to them, in our framework the currency is not attacked 

ass soon as. due to the state of fundamentals, a fixed exchange rate starts to deviate 

fromm its equilibrium exchange rate. This delay of the speculative attack is explained by 

coordinationn problems faced by illiqui d speculators that communicate imperfectly through 

theirr trading decisions. 

Inn a sense, all the information is present at the decentralized level but. because spec-

ulatorss need each other to attack the fixed parity successfully, this information has to be 

aggregatedd in order to reflect it in market prices. In other words, by means of taking 

short-positionss in vulnerable currencies, speculators communicate with each other, but 

thiss communication is far from perfect and a common target for the attack is not selected 

instantaneously.. The moment of the speculative attack is shown to depend on initial 

beliefs,, the degree of imperfect communication, the rate of domestic credit creation, and 

thee number of countries that have overvalued currencies, since all these factors affect the 

abilityy of speculators to coordinate their attack. 

Ass a consequence, we offer a rational explanation to a delayed response of financial 

marketss to weak fundamentals and this allows us to explain a number of important stylized 

factss observed when a balance of payments crises occurs. For example, we explain why 

aa currency is overvalued before the attack and is devalued at the moment of the attack, 

withh profits for speculators as a result. Communication among speculators results in 

fluctuatingfluctuating stocks of reserves prior to the attack. 

Sincee our model comprises several currencies with weak fundamentals, contagion arises 

naturally.. Subsequent balance of payments crises occur faster and faster since one suc-

cessfull  attack increases the speed with which coordination on the next currency becomes 
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Figuree 1.1: Short-term debt to reserves ratio, 1987-1998 (Source: World Bank, Global 

DevelopmentDevelopment Finance report). 

successful.. This is the case because after each successful attack, speculative funds of 

traderss increase. Also, the remaining number of countries with weak currencies decreases 

andd their fundamentals have deteriorated further. 

Inn Chapter 5 we again analyze the timing of speculation against a fixed exchange 

ratee regime. Also here the issue of delay is important, but additionally we discuss the 

implicationss of adding heterogeneity of investors stemming from locational differences for 

thee timing of a financial crisis. This additional feature is motivated by recent empirical 

studiess that tend to argue that it often is domestic investors that play a leading role in 

startingg an episode of capital flight, possibly eroding the value of the exchange rate, and 

inducingg a financial crisis. 

Wee study this issue in a model in which the debtor country finds itself in an illiqui d 

position,, due to both a maturity mismatch because long-term investments can only be 

terminatedd at some loss and due to an asset-liability mismatch as the level of short-term 

debtt exceeds the amount of reserves. In our framework, these investments are financed 

byy diversified agents who lend both in the home and foreign currency. The assumption 

thatt a fraction of each players' investment is denominated in the local currency and the 

otherr part in the foreign currency implies a very tractable model with one objective 
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function.. Interestingly, the fractions of domestic and foreign wealth can be interpreted 

ass the fractions of local versus international investors. Additionally, if an investor refuses 

too roll-over existing claims because of perceived deterioration of fundamentals, it is also 

optimall  for him to engage in direct speculation. This allows us to determine when a 

situationn of illiquidit y combined with weak fundamentals results in capital flight due to 

cancellationn of investments as well as because of outright speculation. The model used 

containss heterogeneity stemming from locational differences that is operationalized by 

utilizingg the concept of diversified investors. 

Locationn matters in Chapter 5 because it not only affects the moment of a financial 

crisis,, but also its ultimate determinants depending on which players take the lead during 

ann episode of capital flight. This in turn has important implications for the question of 

how,, if anything, we want to regulate capital flows to emerging markets to prevent exces-

sivee volatility on their financial markets. Domestic players are different from international 

investorss for a number of reasons. First of all. foreign investors arc exposed to exchange 

ratee risk in case there is partial default when the borrowing country is unable to fully 

servicee debt repayments due to a fall in the domestic currency. Also, they incur higher 

costss on their short-positions in case they cancel their investment and start to speculate 

instead.. Moreover, after a financial crisis, taxes are often raised and it are domestic par-

tiess that have to pay this in case they were too late with transferring their wealth abroad. 

Furthermore,, the quality of information possesed by local investors may be better than 

thatt of international players, and they may also have more common knowledge about each 

otherss information than foreign players do. 

Forr each of these reasons we show that it is more likely that resident investors take the 

lead,, compared to international investors, in shipping their wealth abroad. They move 

firstt in the sense that if they were the same as foreign players, the fundamentals of the 

economyy would have to deteriorate to a larger degree before investors are unwilling to 

roll-overr existing claims and instead start to speculate in the expectation that they will 

benefitt from the collapse of the fixed parity. On the other hand we show that (implicit) 

governmentt guarantees to the banking sector that discriminatory work in favor of residents 

makee it more likely that international investors play a dominant role in starting a period 

off  speculation against a fixed exchange rate regime. 

Ass in Chapter 4, this model looks at the microstructure of the financial market and 

utilizess the concept of imperfect information among traders about each others actions. We 

alsoo discuss the policy implications of our model for the effectiveness of increasing trans-

parency,, introducing capital controls, stimulating portfolio diversification, and utilizing 

asset-liabilityy management for reducing the incentives of market participants to create a 
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sudden-stopp to capital flows. 

1.33 Trade, Technology, and the Labor Market 

Aboutt globalization, officials, market participants, and academics, are all concerned 

whetherr a world characterized by high levels of trade and large international capital 

flowsflows would jeopardize social cohesion and economic and financial stability and therefore 

requiress additional policies to maintain the social infrastructure (see also Bordo et al., 

1999).. For example, many observers argue that recent OECD labor market trends, such 

ass increased income inequality, longer unemployment duration, and higher unemployment 

off  especially low skilled workers, are primarily driven by commercial integration and/or 

technologicall  developments. Therefore, not only further financial integration can be char-

acterizedd as a mixed blessing requiring adequate monitoring and additional supervision, 

butt also globalization of trade in goods and services and the arrival of new technologies 

hass both costs and benefits. 

Chapterss 6 and 7 are theoretical in nature and analyze possible interactions between 

tradee reform or new technologies and the labor market. Like in earlier chapters, imperfect 

informationn constraining the incentives of heterogenous agents plays a crucial role. Chap-

terr 6 shows that a country opening up to trade can be confronted with unemployment 

increasingg persistently. However, this should not stop the process of globalization since 

theree are Pareto superior alternatives to import protection that can achieve the same em-

ploymentt goals. We wil l also analyze whether any adverse effects of trade liberalization 

aree concentrated among workers which are found at the lower end of the skill distribution. 

AA simplified version of the model used in Chapter 6 is utilized in Chapter 7 to con-

siderr a possible mechanism through which the development of new technologies increases 

unemploymentt of especially low-skilled workers and raises income inequality. Also, we 

discusss why different countries can have different experiences with the same technologies 

inn terms of their labor market impact. The latter is especially important in the current 

worldd where new technologies spread quickly across certain parts of the globe. 

1.3.11 Trade and the Labor Market 

Att least since Ricardo, standard economic models have argued that commercial integra-

tionn and, thus, eliminating barriers to international trade increase welfare. Besides a new 

streamm of economic theory that argues that, in principle, although hardly perceivable in 

practice,, governments intervening in international trade can raise domestic welfare, es-
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peciallyy special interests have raised loud voices concerning possible negative impacts of 

freee trade on working conditions, the environment. unemployment, and the income distri-

bution.. Some recent studies argue that trade liberalization is a major cause of increased 

unemploymentt of especially low-skilled workers as well as rising income inequality. 

Olderr trade theories have stressed that in a second-best world, for example with real 

wagee rigidity, abolishing an import tariff in fact raises domestic unemployment, although 

onlyy temporarily. However, other policy instruments, such a.s a wage subsidy, would 

achievee the same goal of protecting employment at lower cost. In Chapter 6 we present 

ann equilibrium-search model with heterogenous workers who search for a job in one of 

twoo sectors and who lose part of their skills during unemployment. This model has a 

relevancee that is not necessarily restricted to the effects of trade liberalization on labor 

markett dynamics. 

Wee will show that an import tariff increases the wage and the employment prospects 

inn the protected sector. This results in a labor market distortion because for some, non-

specialized,, workers it becomes attractive to search for a job in the protected sector, say 

agriculture,, despite their higher productivity in the non-protected sector, say manufac-

turing.. Notice that this result is a direct implication of heterogeneity of workers and does 

nott depend on any form of diminishing returns. As a consequence, import protection not 

onlyy frustrates specialization on the basis of comparative advantage for the nation as a 

whole,, but also shifts the comparative advantage of workers. 

Tradee liberalization results in sectoral reallocation of workers. Contrary to standard 

models,, the manufacturing sector is not able to absorb all the workers coming from the 

formerlyy protected agricultural sector. Although firms in the formerly unprotected sector 

enjoyy more job seekers, the quality of the inflowing workers relative to the incumbents 

iss uncertain and probably lower since these workers previously maximized their expected 

wagee by searching for a job in the protected sector. Adding to this the assumption 

thatt workers lose skills during unemployment, we have all the ingredients to analyze the 

effectss of trade liberalization on employment in both sectors, through these quantity and 

qualityy effects, and determine under what conditions aggregate unemployment increases 

persistently. . 

Whichh additional features should be included in the liberalization package to prevent 

suchh a persistent rise in unemployment after trade has been reformed? This question 

hass a long history in the first-best literature on tariffs versus alternative instruments to 

accomplishh a country's goals. As is well known, a wage-cost subsidy is preferable to an 

importt tariff since then the consumption side wil l no longer be distorted. Such a specific 

subsidyy however, does not alleviate the labor market distortion. This is also the case in our 
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modell  since giving the formerly import protected sector a wage-cost subsidy still distorts 

thee comparative advantage of workers. We argue that giving both sectors a subsidy can 

eliminatee not only the standard consumption side distortion, but also the labor market 

distortion.. Moreover, the fact that the comparative advantage of workers wil l no longer 

bee distorted also implies that giving a subsidy to both sectors is cheaper than limiting the 

wage-costt subsidy to the formerly protected sector. In the latter case, too many workers 

searchh for a job in the agricultural sector and as a consequence too many jobs wil l be 

subsidized. . 

Ass a consequence, Chapter 6 mainly studies whether increased international trade can 

bee responsible for the longer duration of unemployment observed in the 1990s in OECD 

laborr markets. Additionally however, our model qualifies standard effects attributed to 

tradee liberalization on income inequality and the skill-composition of unemployment. The 

specializedd agricultural workers are the main winners of trade protection, and therefore 

thee principal losers of trade reform. Agricultural gencralists limi t their loss after trade 

liberalizationn by switching from the formerly protected agricultural sector to the unpro-

tectedd manufacturing sector. Finally, the manufacturing workers face fiercer competition 

forr jobs. In general then, according to our framework, we cannot say that trade liber-

alizationn raises income inequality nor can we say that the increase in unemployment is 

concentratedd among the least-skilled workers. Which workers stand to lose most from 

tradee liberalization does not depend on the distinction between (low and high skilled) 

individuals,, but on the different productivity levels of a single individual with respect to 

thee different sectors of an economy. 

Inn other words, one can imagine two workers which, in the presence of trade protection, 

workk in agriculture. One. worker a, is low-skilled in both sectors, the other, worker b, 

iss high-skilled in agriculture, but low-skilled in manufacturing. The latter wil l be found 

att the top of the income distribution, while the former is at the bottom. After trade 

liberalization,, facing increased competition in the product market from abroad, worker 

aa moves to manufacturing thereby limiting his loss. Worker b on the other hand, given 

hiss productivity difference between the two sectors, wil l continue to search for a job in 

agriculturee despite being confronted with a large wage decline and a higher probability of 

unemployment.. The income distribution wil l narrow after trade liberalization in this case. 

Ass a consequence, deviating from a crude distinction between high-skilled and low-skilled 

workerss by taking heterogeneity more seriously, clouds standard judgements about the 

effectt of trade reform on the distribution of wages. Trade liberalization affects each and 

everyy one in the labor market and, unless the reform package is sufficiently broad, wil l 

raisee unemployment persistently. 
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1.3.22 Technology and the Labor Market 

Besides,, and sometimes instead of. citing trade liberalization as having some unwarranted 

sidee effects on the labor market, it is recent technological improvements that are often 

mentionedd as having caused these changes in the labor markets of, especially, more mature 

economies.. In Chapter 7 we use a simplified version of the model used in Chapter 6 to 

showw one mechanism through which technological innovations both raise unemployment, 

especiallyy of low-skilled workers, and make the income distribution more unequal. 

Thee development and implementation of new technologies has an international besides 

aa domestic component. Indeed, as Coe and Hclpman (1995) argue, in a world with inter-

nationall  trade in goods and services, foreign direct investment, and international exchange 

off  information and dissemination of knowledge, the better a country takes advantage of 

technologicall  advances in the rest of the world, the more a country's productivity should 

bee positively affected. Although new technologies spread across the globe through embod-

imentt in capital goods as well as through direct learning, the impact of new technologies 

iss country-specific, depending for example on labor market institutions, and can be char-

acterizedd as a mixed blessing. 

Thee mixed blessing refers to the impact of new technologies on the labor market as 

welll  as the apparent absence of large productivity gains of their implementation and 

widespreadd use. We illustrate these pitfalls in our model by studying, as an example, 

thee computer revolution. Concerning the international context, the impact that a new 

technologyy such as the computer has on employment and income inequality depends, as 

wee wil l see, on some key characteristics of a country's labor market and this can explain 

differentt international experiences with new technologies. 

Thee key premise of Chapter 7 is that if workers are heterogenous with respect to their 

degreee of complementarity to innovations and if employers imperfectly observe worker 

quality,, then new technologies reveal information. As a consequence, we wil l argue, 

neww technologies such as the computer raise income inequality because of both skill-

complementarityy and because information a-symmetries between workers and firms are 

reduced.. The revelation of previously unobserved worker heterogeneity that is a by-

productt of technological development, may increase unemployment of the least-skilled 

workers. . 

Thee main difference between our models in Chapters 6 and 7, is that trade reform 

causess a change in relative prices, whereas a general-purpose technology is seen as affecting 

thee productivity in all sectors that implement it. Interestingly, about the debate whether it 

hass been trade or technology causing recent labor market trends, we can say the following. 

Fromm Chapter 6 it is hard to infer that it is trade that caused increased income inequality 
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andd unemployment of the least-skilled workers. From Chapter 7 it may appear that 

technologyy is indeed the cause of the recent labor market developments, but, as we wil l 

see,, if new technologies caused the drop-out of low-skilled workers from the labor market, 

whyy didn't we measure a large increase in productivity? 

1.44 Concluding Remarks 

Althoughh the extent of financial integration and liberalization of trade in goods and 

servicess is not unprecedented, predominantly under the influence of new information pro-

cessingg technologies and innovations, the nature and structure of globalization today is 

differentt compared to a century ago. The 1990s were a decade were two research questions, 

inspiredd by real world circumstances, attracted a lot of attention of officials, academics, 

andd market participants in the field of international economics. The first one is related to 

thee volatility of increasingly integrated financial markets, which featured several currency 

collapsess with or without banking crises. The second relates to observed labor market 

trendss such as increased income inequality, longer duration of unemployment, and higher 

unemploymentt of especially low-skilled workers. 

Thee models used in this dissertation all employ the concept of imperfect information 

whichh constrains the behavior of heterogeneous agents and which has important conse-

quencess for aggregate market outcomes. The main objective of this dissertation is to 

obtainn a better understanding of the timing of capital flight and currency crises, the 

compositionn of capital flows, the relation between trade liberalization and labor market 

dynamics,, as well as the relation between technological development and labor market 

trends.. Investigating these issues is not only interesting from an intellectual point of 

view.. The research questions that underlie each chapter have had and continue to have 

importantt implications for social well-being in both developing, emerging, and more ma-

turee economies. The main focus of this dissertation is on the assumed drawbacks of 

globalizationn and technological innovations, but throughout the study we offer policy ad-

vicee to limi t and prevent any negative side-effects of these developments. In short, this 

thesiss presents an attempt to explain when, how, and why sometimes bad things happen 

inn a world with, in general, good economic progress. 
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Chapterr 2 

Patternss of Globalization 

2.11 Introduction 

Inn this chapter we discuss some empirical patterns related to financial integration, trade 

inn goods and services, technology transfers and improvements, as well as some recent 

stylizedd facts about labor markets in advanced countries. These developments related to 

globalizationn are used as background information to, and inspiration for, the other chap-

terss in this dissertation. First, Section 2.2 studies financial integration and contributes to 

ourr understanding of short-term debt, focusing mainly on short-term debt that is sourced 

fromm BIS (Bank for International Settlements) reporting international banks. We study 

capitall  flows in terms of definitional issues and data sources, followed by a discussion of 

trendss and regional patterns of short-term debt during the period 1986-1998, the sec-

torall  allocation of total debt, and the association between short-term debt and financial 

fragilityy and vulnerability to a crisis. 

Then,, in Section 2.3, we present some data about recent trends in OECD labor mar-

ketss that occurred alongside increased international trade in goods and services and the 

development,, and widespread usage, of new technologies. We end each section with a 

brieff  discussion of the research questions raised by these patterns of globalization that 

wil ll  be addressed in later chapters. 

2.22 Financial Integration 

2.2.11 Definitions and Data Sources 

Thee gross external liabilities of a country is defined as the amount, at any given time, of 

disbursedd and outstanding contractual liabilities of residents of a country to non-residents 

17 7 
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too repay principal, with or without interest, or to pay interest, with or without principal. 

Thus,, external debt of a nation comprises the following: (a) Claims by foreign banks, 

includingg syndicated loan facilities, credit lines, and domestic securities held by foreign 

banks;; (b) Other foreign privately placed bonds, notes, and money market instruments is-

suedd in international markets by both public and private sector borrowers; (c) Official and 

officiall yy guaranteed non-bank export credits: and (d) Multilateral and official bilateral 

claims. . 

Totall  external debt is relatively well measured by a number of reporting systems, but 

thee available information on short-term debt is relatively new and more limited. There are 

primarilyy two, not entirely unrelated, sources for this information: a) The Consolidated 

Internationall  Banking Statistics brought out semi-annually by the Bank for International 

Settlementss (BIS), and b) The World Bank statistics on short-term debt reported in 

thee Global Development Finance Report (GDF). These two systems sub-divide debt as 

having,, respectively, short-, medium- or long-term maturity. 

Underr the BIS definition, short-term debt comprises cross-border claims in all cur-

renciess and local claims in non-local currencies having a maturity of up to and including 

onee year. This definition is based on the remaining maturity of the claims. It highlights 

thee liquidity aspect of debt, in that it reveals what part of debt needs to be paid off 

orr rolled-over within a twelve-month period. Conceptually this definition should include 

bothh banking sector claims and non-banking sector claims such as bonds becoming due 

inn the next year or trade credits not flowing through the banking system. However, since 

aa consistent time series is not available on bond issues maturing within a year, the BIS 

reportss primarily the banking sector claims. In recent years, banking sector claims have 

constitutedd roughly 80-85% of the total outstanding stock of short-term debt. 

Thee BIS also reports short-term debt according to the original maturity concept. 

Accordingg to this definition, short-term debt comprises all liabilities which have an original 

maturityy of one year or less. This original contracted maturity might be a reflection of 

thee investor's risk perceptions about a particular country, the country's preferences for 

debtt of a particular maturity, or both. The share of the non-banking sector in short-term 

debtt under this categorization is likely to be even smaller than for the remaining maturity 

definitionn as most non-bank credit has longer maturity than one year, with the exception 

off  some non-bank trade related credit. 

Thee BIS definitions of short-term debt do not include trade credits. For this compo-

nentt of short-term debt however, some information on short-term suppliers trade credits 

nott flowing through the banking system is available from the OECD. This is added to 

thee banking sector claims to obtain the total short-term debt reported in the GDF. In 
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Tablee 2.1: Correlation between short-term debt types: original and remaining maturity. 

otherr words, short-term debt as reported by the World Bank consists of short-term debt 

accordingg to original maturity as reported by the BIS, but including trade credits. 

Thee most important distinction between the BIS definition based on remaining matu-

rityy and its definition based on original maturity lies in the volume of past debt coming-

duee within one year. Short-term debt according to original maturity and according to 

remainingg maturity move closely together as indicated by their correlation reported in 

Tablee 2.I.1 Compared to the BIS remaining maturity concept, the original maturity data 

onn short-term debt has a larger share of bilateral loans. This is because syndicated loans 

ass well as debt securities tend to have original maturity over one year. 

Perhapss the most important objective for collecting information on short-term debt is 

too evaluate a country's liquidity position as well as avoid debt defaults by, among other 

things,, managing the maturity of its debt profile. The first objective calls for a system 

too estimate the country's debt coming due in the short-term (i.e., using the remaining 

maturityy concept), while the second objective calls for limiting the amount of short-term 

debtt at the margin (i.e., using the original maturity concept) which is essential for the 

managementt of debt by changing the maturity structure of new debt. For our empirical 

analyzess in Chapter 3 we use the original maturity concept, although the results are 

similarr when using the remaining maturity concept. 

Thee BIS collects information on the international positions of banks in the reporting 

areass from the national banking authorities. The semi-annual or consolidated system 

off  the BIS organizes information in terms of the country of origin (defined according to 

th roughoutt the chapter we use the following abbreviations: 

a.. 33 refers to the following 33 emerging markets; Algeria. Argentina, Bangladesh, Brazil, Bulgaria, 

Cameroon.. Chile, China, Colombia, Cote d'lvoire, Ecuador, Egypt, Ghana, Hungary, India, In-

donesia,, Jordan, South-Korea, Malaysia, Mexico, Morocco, Nigeria, Panama, Pakistan. Peru, the 

Philippines,, Poland. Romania, South-Africa. Thailand, Tunisia, Venezuela, and Zambia. 

b.. LAC refers to Lat in-America: Argentina, Brazil. Chile. Colombia. Ecuador. Mexico, Panama. 

Peru,, and Venezuela. 

c.. EAP refers to East-Asia-Pacific: China, Indonesia, South Korea, Malaysia, the Philippines, and 

Thailand. . 
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thee location of the head office) of the reporting banks. The information is drawn from 

bankss headquartered in 18 major banking nations, after netting out positions between 

differentt offices of the same bank. The maturity structure of debt is broken down into 

fourr categories: up to 1 year remaining maturity. 1 to 2 years remaining maturity, over 2 

yearss remaining maturity and unallocated. The sectoral breakdown is in terms of claims 

onn banks, the public sector, private non-banks and others. 

Whilee the BIS is a robust and consistent source of information on international bank 

claimss on domestic residents, it is important to remember that it is not a complete source 

off  information on a country's external debt position. This is because it does not provide 

anyy information on non-bank claims. Investment companies and mutual funds are not 

includedd in the reporting by any country. Its coverage excludes banks outside the reporting 

countriess - the importance of such banks in cross-border capital flows has grown in recent 

years.. Also, off-balance sheet exposures are excluded from BIS statistics. A particular 

areaa of concern here is the increasing use of put options in loan contracts by which the 

termm of a loan can be shortened prior to maturity (more on this later). 

Soo far. the present convention defines 'short-term" as being one year, and thus relies on 

maturityy as the criterion for defining short-term debt. But. the short-term debt estimated 

usingg one year maturity does not fully reflect the capital that is potentially reversible 

att short notice. A number of alternatives are available to banks for withdrawing from a 

countryy at short notice when the risk perception deteriorates, for example by deciding not 

too roll-over or renew short-term lines of credit, such as trade credit and interbank credit 

lines.. Also, a major share of an international banks' exposure is in the repos market. Most 

off  these have built into the contract an option to make margin calls or even totally recall 

thee loan, if the price of the collateral falls by a pre-specificd percentage. The creditor 

bankk can use this option in times of a crisis. Moreover, banks often have the option of 

reducingg their as yet undisbursed commitments in a particular country. 

Overr the past couple of years, the average maturity of bank credit has declined, and 

thiss has only partly been voluntary. Table 2.2 presents the share of short-term bonds -

i.e.,, those with maturity less than or equal to one year - and bonds with put options in 

totall  bond issues for the period 1991-1998, calculated from the Capital Data Bondware 

database.22 The data represent gross capital flows to emerging markets through issuance 

off  new bonds during the year (which are not directly comparable to debt stocks or flows 

presentedd by the BIS or the GDF). What is remarkable about this table is that the 

amountt of bonds with put options is significantly higher than that of short-term bonds. 

2Suchh a bond offers the buyer the right to sell the bond to the issuer at a specified price and within a 

specifiedd period of time. 
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Tablee 2.2: Short-term emerging market bonds and bonds with put options. 

Unfortunately,, similar calculations are not easy to perform on syndicated loans, and are 

nearlyy impossible for privately placed or bilateral loans. But these figures make it clear 

thatt estimates based on short-term bonds alone wil l seriously underestimate the extent 

off  potentially reversible flows through the bond market. 

Besidess this possibility by put-options that enables a bank to reduce the maturity of 

mediumm and long-term investments, there are other difficulties with existing information 

whichh prevent a more complete appreciation of the short-term debt situation of a country. 

Thee primary source of information on short-term debt on a world-wide basis, at this point 

off  time, continues to be the BIS statistics. The problem is that while these statistics are 

quitee good in measuring bank debt, they do not cover the non-banking sector flows at all. 

Thesee flows have become very important over the last decade. Mutual funds and invest-

mentt banks are important players today in world capital markets, yet no comprehensive 

dataa source exists which reports on their activities. Inter-company cross-border flows may 

alsoo have a significant impact on a country's external debt position, yet information on 

theirr volume or maturity structure is not available. 

Evenn within the banking sector, the BIS statistics have lagged behind in covering all 

thee newly emerging banking centers. To the extent that these centers mediate capital 

flowsflows to some developing countries, part of the actual debt position of that country will 

nott be reported. The problem is especially acute for countries like Brazil and Mexico for 

whichh flows from off-shore centers are important. 

Withinn the BIS reporting system itself, a few gaps remain in the coverage. There is 

inadequatee coverage of off balance sheet items. Foreign exchange forward and swap instru-

ments,, which create market risk as well as credit risk exposures without being reported on 

thee balance sheet, are generally excluded from the reported statistics. Derivative positions 

mayy be an important element of financial vulnerability however, as the case of Thailand 

duringg the recent crisis indicates. 
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Theree is also no reporting of deposits in domestic institutions held by non-residents. 

Forr a few countries like India, Turkey and Pakistan, these may be important in maintain-

ingg the foreign exchange position. In India for example, at the end of December 1998, 

short-termm non-resident deposits stood at $1.7 billion, and accounted for about 47% of 

thee country's overall short-term debt (in terms of original maturity)."1 Exclusion of these 

mayy therefore result in serious under-reporting of total short-term debt for at least a few 

countries.. Additionally, a shortcoming of the current primary reporting systems is that 

theree is littl e information available on domestic debt which is held by non-residents.' If 

theree is capital flight out of a country, this is another potential avenue. A last important 

potentiall  source of flight capital are the short-term assets, denominated in local currency, 

heldd by residents. Chapter 5 studies, theoretically, the interaction between investments 

madee by local and international investors for the timing of speculation and capital flight. 

2.2.22 Trends and Regional Pat terns 

Thiss section examines the behavior of short-term debt during the post-1986 period in 

relationn to: a) Total debt as reported by GDF: b) Total bank claims as reported by the 

BIS;; and c) Gross flows of syndicated loans. It wil l appear that the maturity of bank debt 

inn emerging markets has shortened in recent years and the importance of short-term debt 

hass increased in overall capital flows. A close examination of regional patterns reveals 

thatt short-term debt played a more important role in East-Asia than in other regions. 

Finally,, we present some estimates of sectoral allocation of short-term syndicated loans 

obtainedd from the Loanware database which reveals the growing importance of inter-bank 

loans.'' ' 

Thee 1990s marked a boom cycle in international lending to developing countries until 

thee crises of 1997. Total debt of the developing world doubled from about $1 trillio n in 

19866 to $2.2 trillio n in 1997. During the same period outstanding short-term debt tripled 

fromm $140 billion to $430 billion. Consequently, the ratio of short-term debt to total debt 

increasedd from 12% in 1986 to 20% in 1997. 

Thee 1990s also marked a shift in the pattern of external finance to developing countries, 

fromm debt to equity and from bank to non-bank sources. Commercial bank loans were 

replacedd by portfolio and direct investments as the wave of globalization and capital 

accountt liberalization in emerging markets coincided with an absence of good investment 

3India'ss External Debt: A Status Report. Ministry of Finance, Government of India, April 1998. 
44 Domestic debt is defined as debt issued locally in the domestic currency. 
aThee BIS publishes allocation of total bank claims to public, private banks and private non-banking 

sectors,, but it does not publish the sectoral allocation of short-term debt. 
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24% % 

12% % 
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39% % 

39% % 

20% % 
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18% % 

48% % 

37% % 

3«% % 

24% % 

15% % 

15% % 

Source:: BIS and Worldbank (GDF). 

Tablee 2.3: Share of bank claims in total debt. 

opportunitiess and low interest rates in the industrial countries (GEP (1993, Chapter 1) 

andd Mussa et al. (1999)). This disintermediation process had three implications: a) 

Thee share of bank loans in total capital flows declined; b) The share of short-term loans 

inn total bank loans increased from around 30% in 1986 to 47% in 1997 as longer term 

investmentss were channeled into equity and bonds; and c) Changes in total bank loans 

weree driven by changes in short-term debt. 

Tablee 2.3 presents the share of BIS bank claims in total outstanding debt reported by 

GDFF for six regional groupings. The effect of the displacement of bank loans by bonds 

andd equity as discussed above is evident in Latin America and the Caribbean where the 

sharee of bank claims in total debt has fallen from 53% during 1986-1989 to 38% in 1994-

1997.. A similar decline is evident for Sub-Saharan Africa. Nevertheless, bank claims still 

constitutee about one-third of outstanding debt stock of all developing countries. This 

sharee is the highest - almost half - in East-Asia, and the lowest in South-Asia and Sub-

Saharann Africa at around 15 percent. 

Whichh are the top destinations of short-term loans? Expectedly, countries that receive 

moree bank loans also receive more short-term loans. Thus, countries in East-Asia and 

thee Pacific received 45% of all short-term debt flowing to developing countries followed 

byy Latin-America and the Caribbean which received 31%. during 1994-1997 as shown in 

Figuree 2.1. South Korea alone received nearly 15% of all short-term debt during 1994-

19977 and, together with Thailand, accounted for over a quarter of the total short-term 

debtt to all developing countries (see Table 2.4). 

Amongg other things, the concentration of short-term debt in these two countries was 

aa result of policy. South Korea actively discouraged long-term investments in equity, 

whilee in fact Thailand encouraged short-term bank debt through the Bangkok Interna-

tionall  Banking Facility (BIBF). Chile and Malaysia, on the other hand, had policies that 
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M o stt  s h o r t - t e r m debt g o es to East As ia and L a t i n A m e r i c a 

Figuree 2.1: Regional allocation of short-term debt, 1994-1997. Source: GDF. See Table 

2.33 for abbreviations. 
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Tablee 2.4: Top 15 recipient countries of short-term debt during 1994-1997. 
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Tablee 2.5: Share of short-term debt in total debt. 

discouragedd short-term borrowing and are found to be at the bottom end of the list of 

topp recipients of short-term debt with a share of, respectively, 2.1% and 2.7% in total 

short-termm debt to all developing countries. 

Tablee 2.5 reports the share in total debt of short-term debt according to the GDF 

definitionn based on original maturity, and the BIS definition based on remaining maturity. 

I tt is seen from both definitions that this share has increased from around 14% in the late 

1980ss to 19% during 1994-1997 for all developing countries. Short-term debt based on 

originall  maturity rose the fastest in Latin-America and the Caribbean where it almost 

doubledd over the last decade. There was also a rapid increase in this share in East-Asia 

andd the Pacific. In contrast, South-Asia experienced some decline in newly contracted 

short-termm debt. 

Thee shortening of maturity is also evident from examining BIS bank claims on devel-

opingg countries. For all developing countries, the proportion of bank claims which were 

short-termm rose from 37% in 1986-1989 to 54% during 1994-1997, before falling to 49% 

inn 1998 following the financial crises. This pattern is true for all regions and all major 

recipientt countries (Table 2.6).° 

Thee proportion of short-term bank claims has been the highest in Asia over the decade. 

I tt is interesting to note that in South-East Asia the shift in bank debt towards the short-

GMussaa et al. (1999) noted a cycle in debt maturity that roughly coincides with the boom-bust cycle 

off  the late seventies and early eighties, with debt maturities shortening during the boom phase and 

lengtheningg after the bust. The shortening of maturity in the late eighties and early nineties is consistent 

withh their observations. This suggests that the share of short-term in total debt depends positively on 

thee growth rate of GDP in an emerging market which is supported by our empirical results reported in 

Chapterr 3. 
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Tablee 2.6: Short-term claims in total bank claims (original maturity). 

A v e r a gee m a t u r i t y of s y n d i c at 

Al ll  developing countr ies 

Per iod d 

1980-1984 4 || 1985 -1989 | 1 9 9 0 - 1 9 94 

edd l oans t o e m e r g i ng marke ts* * 

0.0 0 0.00 4.9 

jj  1995-1999* 

4.4 4 

R e g i on n 

East-Asiaa and Pacific 

Lat in-Americaa and the Car ibbean 

Europee and Central-Asia 

Middle-East,, and North-Africa 

South-Asia a 

Sub-Sahaiann Africa 

Sharee of s h o r t - t e r m l e n d i ng i 

Al ll  developing countr ies 

5.9 9 

0.5 5 

4.7 7 

4.0 0 

5.9 9 

0.7 7 

irr t o tal s y n d. 

0 0 

0.77 4.9 

7.33 5.2 

7.11 0.4 

5.22 5.0 

8.00 44 

5.33 5.5 

l end ingg t o e m e r g i ng mar 

5.00 10.2 

4.9 9 

3.9 9 

4.0 0 

4.3 3 

5.0 0 

3.4 4 

ke ts s 

17.5 5 

R e g i on n 

East-Asiaa and Pacific 

Lat in-Americaa and the Car ibbean 

Europee and Central-Asia 

Middle-East,, and North-Africa 

South-Asia a 

Sub-Saharann Africa 

2.0 0 

12.5 5 

8.3 3 

7.7 7 

19.5 5 

3.4 4 

2.99 8.1 

2.11 12.4 

1.00 0.0 

10.77 14.3 

0.00 46.9 

1 144 8 .0 

10.0 0 

24.3 3 

144 3 

18.2 2 

24.0 0 

27.8 8 

Source:: Capi tal Data Loanware. 

Note:: ' 1999 figures are until June; **  years and months. 

Tablee 2.7: Syndicated lending to emerging markets. 
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termm took place primarily in the period 1986 to 1992. In this period the region's ratio of 

short-termm claims to total bank claims rose from 43% to 59%. It peaked in June 1995 at 

64%,, before coming down again. Between June 1993 to just before the crisis in June 1997, 

forr East-Asia as a whole, this number hardly grew. This sort of plateau in the short-term 

claimss relative to total bank claims is absent in Latin-America. Moreover, bond maturity 

dataa show a rising trend in the proportion of short-term debt for all regions between 1985 

andd 1998 (Mussa et al. (1999)). 

Thee shortening of maturity is also evident for syndicated loans that are reported in 

Capitall  Data Loanware {see Table 2.7). It is seen that the average maturity of syndicated 

bankk loans declined by five months from 4 years and 9 months in the early nineties to 

fourr and a half years in recent years. Consistent with this finding, the share of short-

termm loans in the total volume of syndicated loans rose from 10.2% to 17.5% during this 

period.. The shortening of maturityy and the rise in the share of short-term loans was faster 

inn Latin-America than in East-Asia. 

2.2.33 Sectoral Allocation of Total Debt 

Thee most noteworthy trend in the flow of bonds and bank debt is a substantial increase 

inn the share of the private sector. There has also been a rise in the share of interbank 

transactionss in bank loans going to the developing countries. As can be seen from Figure 

2.2,, the share of private sector debt in total debt has increased in both Latin-America 

andd East-Asia with the share of the public sector in total external debt declining. This 

iss consistent with the observation that in recent crises, unlike the earlier debt crisis of 

thee 1980s, debt has been private instead of public. One difference between East-Asia and 

Latin-Americaa is that for the former the share of private banks in total debt has increased 

whilee for the latter the share has remained more or less constant. 

Unfortunately,, although the BIS publishes the allocation of total bank claims to the 

publicc sector, to banks, and to the private non-banking sector, there is very littl e infor-

mationn available on the allocation of short-term debt. As there is a strong correlation 

betweenn growth of bank loans and the growth of short-term loans, as appeared earlier, 

onee could possibly infer that interbank loans constitute a large share of short-term debt. 

Too check this, we reproduce below the sectoral breakdown of short-term syndicated loans 

too emerging markets, calculated using the database from Capital Data Loanware. 

Ass can be seen from Table 2.8, in recent years over 42% of short-term syndicated 

loanss to emerging markets went to financial institutions. In particular, almost one-third 

off  short-term syndicated debt was received by commercial banks. Interestingly, the share 
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off  short-term debt going into the property sector has always been minuscule, even though 

theree was rapid growth in domestic credit to the property sector in recent years. This 

iss consistent with the view that banks in emerging markets often borrowed short-term 

foreignn debt and lend this to property companies (and others), thereby contributing to 

thee bubble in the property sector. Indeed, if short-term debt fueled a real estate boom, 

thiss obviously contributed to the severity of the crises as liabilities are not only overvalued, 

theyy are long-term as well. As a consequence, the recipient country is faced with both a 

maturi tyy and an asset-liability mismatch.' 

Figuree 2.2: Allocation of total debt (Source: GDF). 

'Thee potential for capital flight in such a situation wil l be studied in Chapter 5. 
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Tablee 2.8: Sectoral breakdown of short-term syndicated lending to emerging markets. 

2.22.2 A Volatilit y of Capital Flows and Vulnerability to Financial 

Crises s 

Privatee capital flows to developing countries have been volatile and subject to sudden 

sharpp reversals, often precipitating if not acting as a leading cause of the immediate 

externall  payments and financial crises in many developing countries. This is seen in the 

abruptt decline in such inflows in the debt crises of the early 1980s, and once again in the 

reversalss precipitating the Mexican crisis in 1994, the East-Asian crisis in 1997, and the 

Russiann and Brazilian crises of 1998-1999. In South Korea, Malaysia and Thailand total 

bankk debt outstanding fell by more than 30% between 1997 and 1998. More than half 

off  short-term bank debt outstanding in June 1997 had left these countries by December 

1998. . 

Ass discussed at some length in the Global Development Finance Report 1999 and 

inn the Global Economic Prospects Report 1998, it is private non-FDI flows that have 

oftenn been the most volatile among capital flows and, moreover, subject to sudden sharp 

reversals.. FDI flows, in contrast, have been much more stable in or out of crises periods. 

Moreover,, the volatility in non-FDI flows is especially notable at the individual country 

level,, where it is many times greater than the volatility in aggregate non-FDI flows to all 

developingg countries. Periods of euphoria and capital inflow surges in a boom period are 

oftenn followed by periods of panic and sudden sharp reversals in a bust episode.8 

"Moree on the cyclical nature of capital flows in Chapter 3. 
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Withinn private non-FDI flows, different types of flows appear to have very different 

characteristicss and behavior, particularly in times of downturns. For example, examina-

tionn of the volatility of different types of non-FDI flows to three countries (Argentina. 

Mexico.. Hungary) appear to suggest that portfolio equity flows are relatively less volatile 

andd may often resemble the relative stability of FDI, but private debt flows are more 

volatilee and subject to large reversals that intensify and magnify an external payments 

crisis.. It is also widely believed that non-FDI flows have become more volatile, and large 

capitall  flow reversals more frequent, in the 1990s relative to earlier periods (Mussa et al. 

(1999)). . 

Conceptuallyy at least, short-term flows are potentially the most reversible component 

off  capital flows. The concept of reversibility, at least as it is used in this dissertation, refers 

too downward volatility only. More specifically, in the event of a large deterioration of credit 

riskk of the borrower, short-term credit is more susceptible to retrenchment than longer-

termm flows especially because only a minority of the latter contains clauses permitting 

investorss to reduce the maturity of their exposure. Additionally, withdrawal of other types 

off  capital can be quite costly during difficul t times. For example, liquidating FDI may 

involvee selling plants and machinery, and selling stocks or bonds usually involves losses for 

thee investor. In contrast, short-term bank loans can be reversed at almost no costs. Short-

termm debt is a primary market where increases in risk perception immediately affect the 

availabilityy of funds. On the other hand, longer-term debt trades in the secondary market 

wheree changes in risk perception affect secondary market prices and affects servicing 

futuree financing needs. During both the crises in Asia and the debt crises of the 1980s, it 

wass short-term capital that proved to be most reversible and not so much foreign direct 

investmentt and portfolio investments. Only during the Mexican crisis it was both short-

termm capital and portfolio investments that were simultaneously reversed. Especially 

forr Asia, total debt has been relatively low. As a consequence, secondary markets are 

relativelyy small and getting rid of debt with longer maturities could be much more costly, 

comparedd to reversing short-term debt, in terms of a large decline in secondary market 

prices.. In South Korea and Thailand, from 1996 to 1998. the reversals in short-term credit 

fromm BIS reporting banks were dramatic, equalling (as a percentage of GDP) 14%, 13%, 

andd 10% in Korea and 25%, 25%, and 21% in Thailand, respectively. 

Consistentt with the boom-bust cycle in international lending referred to earlier, fast 

growthh in domestic GDP is associated with countries borrowing more and increasingly 

short-termm (we come back to this in our empirical analyses in Chapter 3). As a conse-

quence,, high growth rates increase the short-term debt to reserves ratio and increase the 

countries'' vulnerability to a financial crisis. Without active asset-liability policies, a large 
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Tablee 2.9: Average annual growth in short-term debt and in reserves in East-Asia. 1993-

1997. . 

dropp in the growth rate may be necessary to bring down this ratio below unity and this 

iss precisely what has happened in East-Asia since 1997. 

Duringg the period 1993-1997 growth rates in reserves were positive as shown in Table 

2.9.. The growth in the ratio of short-term debt to reserves in East-Asia over this period 

cann therefore be fully attributed to the relatively faster growth in short-term debt. 

Somee early studies on crisis prediction did not find any strong evidence that the 

maturityy profile of external debt mattered for a crisis (for example, Frankel and Rose 

(1996),, Sachs, Tornell and Velasco (1996a), and Kaminsky, Lizondo and Reinhart (1998)). 

Moree recently, evidence is accumulating that the ratio of short-term debt to reserves is a 

keyy factor in recent crises. Furman and Stiglitz (1998) note that at the end of 1996, 11 

off  the 42 developing countries for which data were then available had short-term debt to 

BISS reporting banks higher than the level of reserves. Several countries from this group 

subsequentlyy faced severe financial difficulties - for example. Indonesia (with a ratio of 

1.9),, South Korea (2.0), Thailand (1.2), South Africa (11.6). Pakistan (5.1), Russia (2.1). 

Bulgariaa (2.1), and Zimbabwe (1.3). 

Radelett and Sachs (1998a, 1998b) find that short-term debt as a ratio to reserves is 

significantlyy associated with 9 cases of crisis (defined as a sharp shift from capital inflow to 

outfloww between any two years) identified between 1994-1997 for a sample of 19 emerging 

markets.. Using a larger and longer sample from a different database (IIF), Rodrik and 

Velascoo (1999) find that when the ratio of short-term debt to reserves is higher than 1, 

theree is a 10 percentage points higher probability of crisis compared to when the ratio is 

beloww unity. They also find that the probability of crisis increases with total debt, the 

currentt account deficit, and appreciation of the real exchange rate, suggesting that both 

liquidityy and fundamentals play a role in inducing crises. 

Thiss conclusion is also strongly supported by Bussiere and Mulder (1999a). This study 

stressess that short-term debt to reserves ratio's is not only a strong indicator of crises, 

butt it is also found to be significantly superior to alternative liquidity risk specifications 
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suchh as imports over reserves, and three different specifications of money (MO, Ml , and 

M2)) ratio to reserves. 

Bussieree and Mulder (1999a) also indicate the potential size of trade-offs between 

liquidityy and fundamentals factors. For example, high levels of reserves can protect to 

somee extent against weak fundamentals in reducing the vulnerability of countries to crises; 

alternatively,, good fundamentals can only play a limited role in providing protection 

againstt a liquidity-run if the ratio of short-term debt to reserves is very high. In general, 

thee results suggest, again similar to Rodrik and Velasoo (1999). that a safe threshold of 

short-termm debt to reserves appears to be below 1 (i.e.. the crisis index would be 0 with 

suchh a level of short-term debt to reserves, without overvaluation of the currency, and 

iff  the current account is (modestly) in surplus). Countries that have some weaknesses 

inn current account deficits and/or some exchange rate overvaluation can still live with 

relativelyy low risks of financial crises provided they maintain reasonably high levels of 

reservess relative to short-term debt. Alternatively, strong current account surpluses can 

protectt against vulnerabilities of high short-term debt relative to reserve. However, these 

marginss are small, and in the end. any country that has short-term debt levels relative 

too reserves that significantly exceeds unity appears to run sharply escalating levels of 

vulnerabilityy to the onset of financial crises. These vulnerability windows are particularly 

importantt for private-to-private capital flows intermediated by the banking systems in 

thee 1990s (Bussiere and Mulder 1999b). 

2.2.55 Concluding Remarks 

Theree is an urgent need to improve the system for collecting data on short-term debt. A 

largee part of the potentially reversible components of capital flows is not captured in exist-

ingg reporting systems. Omissions include investments by mutual funds, investment com-

panies.. non-BIS banks, deposits held by non-residents, and inter-company cross-border 

flows.. Off-balance sheet exposures are also omitted from the BIS definition, which re-

mainss the primary source of information on short-term flows. Bonds and loans with put-

optionss are also excluded. 

Accumulationn of short-term debt in excess of a country's short-term liquidity (as in-

dicatedd by foreign reserves holdings) significantly increases its vulnerability to a financial 

crisis.. Short-term debt may have played an important role in precipitating and aggra-

vatingg crises, but it is not always the trigger which starts the whole chain of events as 

deterioratingg fundamentals may also play a significant role in causing vulnerability to 

increase.. Close monitoring of short-term debt is nevertheless essential to avoid a run on 
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currenciess and/or a situation of illiquidit y when it exceeds certain threshold levels relative 

too external reserves or in relation to domestic currency reserves of banks. However, as wil l 

bee one of the conclusions of Chapter 5, having a short-term debt to reserves ratio lower 

thann unity may not be sufficient to avoid a sudden-stop to capital inflows as attention 

shouldd also be given to the potential for capital flight by domestic residents. Neverthe-

less,, the policy maker is well-advised to observe caution in attracting capital inflows, 

particularlyy at the short end. 

Ass was mentioned, high short-term debt relative to international reserves has been 

identifiedd as a leading indicator if not the main cause of the recent financial crises in 

Mexico,, in East-Asia, and later in Russia and Brazil. As a consequence, insight into why 

emergingg markets often accumulate large amounts of short-term debt becomes important, 

possiblyy contributing to future crisis prevention. Given the relevance of the maturity 

profilee of debt, in relation to reserves, for financial crises it becomes critical to identify 

thee factors that determine the share of short-term debt in total debt. This investigation of 

thee determinants of the maturity structure of external debt of developing countries as well 

ass the question of whether short-term capital flows tend to be stabilizing or de-stabilizing 

wil ll  be undertaken in Chapter 3. 

Besidess attention for the size of capital inflows, the moment when these flows come 

too a sudden-stop is crucially important. The factors contributing to capital flight and 

speculationn mentioned in this chapter include weak fundamentals such as exchange rate 

overvaluationn and an asset-liability and maturity mismatch facing the borrower resulting 

inn a situation of illiquidity . In general the difficulties of financial intermediation under 

imperfectt information prove to be important for understanding the determinants, and 

thereforee the timing, of capital flight. In Chapters 4 and 5 we wil l develop models to 

studyy these issues which wil l provide better insights for policy formulations intended to 

deall  with excessive volatility on financial markets and crises prevention. 

2.33 Trade, Technology, and the Labor Market 

2.3.11 Background 

Onee of the most noteworthy developments in OECD labor markets has been the rise in 

incomee inequality and the increase in, and persistence of, unemployment of especially low 

skilledd workers. As these changes were accompanied by increased trade in goods and ser-

vicess as well as the development and rapid spread of new technologies, it is not surprising 

thatt considerable and renewed attention has focused on studying the relationship between 
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Year r 

19811 | 1 9 85 | 1990 | 1995 | 1990 | 1997 

C o u n t r y y 

Canada a 

F rame e 

Italy y 

Nether lands s 

U K K 

U.S. . 

Brazil l 

Chile e 

Mexin. . 

Venezuela a 

China a 

Indonesia a 

Phil ippines s 

Thai land d 

27.22 29.9 29.9 31.5 

29.00 29. (J 32.7 32.7 

333 1 33.2 32.7 30.2 

29.66 29.2 32.2 31.0 32.Ü 32.2 

25.11 27.1 32 3 34 0 

40.ÜÜ 41.9 42.8 15.(1 45.5 45.9 

577 1 5S.9 00.0 59 9 59.1 

533 5 54.9 53.2 55.0 50 4 

50.00 55.0 5 70 

433 0 45.5 44.4 44.2 lul l 47.8 

32.00 31.4 34.Ü 115 - 40.3 

33.77 32.4 33.1 31.2 30 5 

11.77 40.8 15 1 - 4 90 

4311 17.4 46.8 43 1 45.3 42.1 

S o n n e:: Tin- World Income Inequality Database, United Nations. 2000. 

Tablee 2.10: Gini coefficients for selected OECD and emerging market economies. 

trade,, technology, and the labor market. 

Thee first stylized fact of labor markets in both mature and emerging markets has been 

thee widespread increase in income inequality. Table 2.10 shows the evolution of income 

inequalityy in a selected number of countries as expressed by the Gini coefficient. The 

Ginii  coefficient may be given as a proportion or as a percentage (the latter is the case 

forr Table 2.10). The Gini coefficient wil l be equal to 0 when the income distribution is 

completelyy egalitarian. If the society's total income accrues to only one person/household 

unit,, leaving the rest with no income at all. then the Gini coefficient wil l be equal to 1 or 

1000 percent. 

Thee data are obtained from the World Income Inequality Database which is con-

structedd and maintained by the United Nations.'1 This database contains the most com-

prehensive,, although far from perfect, information on income inequality for 151 developed, 

developing,, and transition economies. Despite being a panel, one should be careful with 

cross-countryy comparisons as well as interpreting the data for a single country over time. 

Thee main cause for this lack of comparability stems from differences respectively changes 

inn the income definition or reference unit employed. The income definitions used in Table 

2.100 are Net Income respectively Gross Income where Net Income applies to France, Italy, 

U.K.,, U.S., Brazil, Chile, Mexico, Venezuela, China, the Philippines, and Thailand; Gross 

1JSeee UNU/WIDER-UNDP World Income Inequality Database, version 1.0. September 12, 2000, which 

cann be downloaded from http://www.wider.unu.edu/wiid/wiid.htm. 

http://www.wider.unu.edu/wiid/wiid.htm
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Incomee applies to Canada, the Netherlands, and Indonesia. The reference units for the 

countriess reported in Table 2.10 are, 

a.. Household or Family Equivalent: Canada (1981, 1985, 1990), France {1981, 1985), 

U.K.; ; 

b.. Head of Household: Canada (1995), France (1990, 1995), Brazil (1981, 1985, 1990), 

Venezuelaa (1985, 1995-1997), China (1995, 1997), Indonesia (1995, 1996); 

c.. Person: Chile (1981, 1985, 1990), Mexico, Venezuela (1981, 1990), China (1981, 

1985,, 1990), Indonesia (1981, 1985, 1990): 

d.. Household: Italy, Netherlands, U.S.. Brazil (1995, 1996), Chile (1995, 1996), Philip-

pines,, Thailand. 

Despitee these inter- and intra-country limitations to comparability, the picture that 

emergess from Table 2.10 is that income inequality since 1981 has generally shown an 

upwardd trend in both advanced countries and emerging market economies. 

AA second stylized fact of labor markets in advanced countries has been the increase 

inn the duration of unemployment, despite relatively fast economic growth, in the 1990s. 

Forr a number of OECD countries this is illustrated by the data reported in Table 2.11. 

Distinctivee characteristics of labor market institutions can probably explain to a large 

extentt the cross-sectional variation in the length of unemployment spells. On the other 

hand,, the increase in the fraction of long-term unemployment to total unemployment seen 

forr most countries since 1983 is due to unemployment feeding upon itself, for example 

becausee workers who lose their jobs become discouraged or lose part of their skills. As a 

consequence,, if increased trade in goods and services as well as technological improvements 

causee the unemployment rate to rise they are also one of the main suspects behind the 

lengtheningg of unemployment duration. 

AA third, and for our purposes last, well documented stylized fact of labor markets in 

advancedd countries is that the experience of being unemployed is heavily biased towards 

loww skilled workers. Additionally, many observers claim that this bias has been increasing 

sincee the 1990s. As Table 2.12 documents, a consistent increase in the ratio of low-skilled 

too high-skilled unemployment is only observed for the United States, with the picture for 

thee other countries reported being mixed. In general, the empirical pattern that emerges 

iss that predominantly low-skilled unemployment increased since the early 1990s in the US, 

whilee for most other industrial countries this phenomenon only occurred during the second 

halff  of the decade. This could be consistent with seeing recent labor market developments 
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Year r 

1983 3 

Lesss t h an 

66 m o u t hs 

122 months 

andd over 

1990 0 

Lesss t h an 

GG m o n t hs 

122 m o n t hs 

a ndd over 

1998 8 

Lesss t h an 

GG m o n t hs 

122 m o n t hs 

a ndd over 

C o u n t r y y 

Austral ia a 

Canada a 

France e 

Germany y 

Gl-l'CCI' ' 

Italy y 

Japan n 

Nether lands s 

U K . . 

U.S. . 

33 27.5 09 0 21 G 51 G 29 4 

71.55 9.7 79.8 7 2 78.(i 11 G 

33.00 42.2 44.5 38,(1 44.5 40,3 

35.22 39.2 35,3 46.8 32.8 51.7 

39.55 34.8 28.1 19 8 25.2 519 

40.'JJ 42.5 14,8 G9 8 22.8 614 

G8.55 12,9 Gl.0 19.1 55.5 22 4 

2G.55 49 4 30.4 49 3 19.3 13.5 

32.77 4G G 19.7 3 11 54 3 29 8 

7G.11 13 3 90.(1 5.5 87,7 G.8 

S o n n e:: Employment Out look (OECD) 

Tablee 2.11: Duration of unemployment as a percentage of total unemployment in selected 

OECDOECD countries. 

ass being caused by the technology revolution if one can make the case that this revolution 

tookk off in the US and was then followed by several other advanced countries. 

2.3.22 Trade versus Technology 

Indeedd one can easily think of plausible mechanisms through which (increased) interna-

tionall  trade affects relative factor prices. For the sake of argument, let's discuss Xorth-

Southh trade. Increased imports by the North of labor-intensive goods from the South 

depressess prices of the goods mainly produced by low-skilled labor in the former. This 

wouldd imply a Stolper-Samuelson effect which asserts that the fall in the relative price 

off  these goods should have a magnified downward effect on the real wages of less-skilled 

wrorkers.. As a consequence, some have argued that increased international trade is the 

culpritt for increased income inequality. Notice that this is a direct relationship between 

goodss prices and factor prices; i.e. the volume of trade does not enter the equation. Oth-

ers,, for example Krugman (2000), argue that this is misleading. According to the latter, 

thee imports of manufactured goods from developing countries still amounts to only 2 per-

centt of the combined GDP of the OECD and therefore, despite its growth, this trade is 

simplyy too small to account for a major fraction of the large distributional effects observed 

inn advanced economies. 

Concerningg trade in goods and services, the Introduction to this thesis already men-

tionedd that their volumes nowadays are not unheard off, although this observation is not 

independentt of the specific measurement context. Trade flows are not significantly higher 
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C o u n t r y y 

Canada a 

Denmark k 

France e 

Germany y 

Netherlands s 

Spain n 

U.K. . 

U.S. . 

Y e ar r 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

1989 9 

1994 4 

1998 8 

Skil ll  Level 

Lo ww | H i g h | Total | L o w / T o t a l | H i g h / T o t a l | L o w / H i g h 

10.33 2.2 7.5 1.37 0.29 4.68 

14.33 7.3 10.4 1.38 0.70 1.96 

12.22 5.2 8.3 1.47 0.63 2 35 

12.11 3,1 7.7 1,57 0,14 3.56 

17.33 5.3 8.2 2.11 0 65 3.26 

7.00 3.3 5.1 1.37 0.65 2.12 

11.88 3.1) 9.4 1.26 0.32 3.93 

14.77 6.8 12.3 1.20 0.55 2.1G 

14.99 6,6 11.7 1.27 0.56 2.26 

13.88 20 56 2 46 0.4G 5.31 

13.99 5 4 8 4 1.G5 0.G4 1.91 

16.66 5.6 9.4 1.77 0.60 2.96 

13.66 5.0 8.3 1.64 0.G0 2.72 

8.22 4.3 7,1 1.15 0.61 1.91 

6.22 2.3 4.0 1,55 0.58 2.70 

15.66 10.7 12.U 1.21 0.83 116 

21.33 15.0 19.8 1.08 0.76 1,12 

17,00 13.1 15.5 1.10 0.85 1.31 

10.00 2.4 7.1 1.41 0.31 1.17 

13.00 3.9 9.6 1.35 0,11 3.33 

10.55 2.6 6.3 1.67 0.41 4.04 

8.55 2.2 5 2 1,63 0.42 3.86 

12.66 3.2 61 2.07 0.52 3.94 

8.55 2.1 4,5 1.89 0.47 4.05 

Source:: Educat ion at a Glance (OECD), Employment Outlook (OECD). 

Note-- Low refers to less than upper secondary education. Hi^h refers to tert iary level education. The iineuiploytiiei 

iss expressed as a percentage of the total labor force of the category concerned. 

Tablee 2.12: Unemployment by educational attainment for persons aged 25-64. 
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thann they were prior to 1914 if one measures them against GDP. However, they arc much 

largerr if compared to industrial production (see Rodrik. 1998, p.4). Nevertheless, over the 

lastt two decades the share of either imports or exports has roughly doubled in relation to 

GDPP in the US and, omitting intra-OECD trade, the same is true for the OECD countries 

generally. . 

Againstt the trade hypothesis one can argue that, besides its relatively small magnitude, 

incomee inequality has not only increased in advanced countries, but also in developing 

countriess as shown in Table 2.10. Developing countries export the low-skill intensive good 

and.. therefore, there the wage gap between low and high skilled should decline. Because 

off  serious data limitations, most empirical studies have concentrated on the interaction 

betweenn product market integration and the labor market in advanced countries. 

However,, studies that did focus on low-skill abundant regions are Wood (1991) and 

Hansonn and Harrison (1999).1() Wood finds reduced wage inequality in the South. On 

thee other hand. Hanson and Harrison analyze the Mexican experience which provides an 

interestingg case study since there has been considerable liberalization of trade as well as 

thee announcement that Mexico would join the GATT. Almost all exports, as well as most 

imports,, of Mexico are going to. respectively are coming from, the US which provides the 

skill-intensivee counterpart to the low-skill Mexican economy. Between 1984 and 1990. the 

relativee wage of the skilled in Mexico rose by 33%. clearly at odds with Heckscher-Ohlin 

basedd predictions about the impact of trade on the wage distribution in emerging markets. 

Additionall  observations that lend credibility to the view that, besides trade, other factors 

suchh as technological developments play a major role in explaining labor market trends 

aree that the skill-premium has been observed within every cohort of workers and not only 

viaa a change in the sectoral mix of production. 

Thus,, alongside trade, technological progress could be a reason for increased income 

inequalityy in especially the US. and increased unemployment in the more 'income inequal-

ityy averse*  European members of the OECD. Besides factor respectively sector bias, the 

standardd idea why innovations can affect different workers differently is summarized by 

thee word 'skill-biased technological change'. That is, high-skilled workers are more com-

plementaryy to new technologies than low-skilled workers and therefore income inequality 

shouldd increase. Since the 1980s, skill differentials in hourly wages due to differences in 

education,, both between and within groups, of workers has risen sharply. For example. 

Autor,, Katz, and Krueger (1998) document that for the US in the 1970s, college gradu-

atess earned 55 percent more than high school graduates, which fell to 41 percent in 1980. 

afterr which the premium increased to 62 percent in 1995. This increase in wage inequality 

100 See also Nahuis (2000). 
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Year r 

1989 9 

Loww J High 

1992 2 

Lo ww H i g h 

1995 5 

Loww H i g h 

1997 7 

Lo ww | H i g h 

1998 8 

Lo ww | H ig h 

C o u n t r y y 

Canada a 

Denmark k 

Frame e 

Germany y 

Netherlands s 

Spain n 

U.K. . 

U.S. . 

922 175 00 104 87 150 82 151 

800 145 80 140 83 133 85 140 

877 174 80 175 - - 84 10'J 

888 170 88 158 81 103 

800 178 84 132 85 153 84 137 

788 138 70 101 -

844 103 80 171 73 153 - - 04 108 

044 KJO 00 170 08 174 - - 70 184 

Sonne:: Educat ion ut a Glance (OECD), Employment Outlook (OECD) 

Note:: Earnings are expressed relative to earnings at the upper secondary level of educat ion ( = 100) for woikers aged 25-64 

whoo derive income from employment. Low refers to below upper secondary educat ion. Hi^h refers to ter t iary- type A and 

advancedd research programmes. 

Tablee 2.13: Relative earnings for low and high skilled workers. 

betweenn low and high skilled workers occurred during times when the supply of the latter 

relativee to the former rose. As Table 2.13 indicates, during the 1990s the wage differential 

betweenn high and low educated workers has narrowed again for a broad range of OECD 

countries. . 

Thesee aggregate tendencies have occurred alongside empirical support for high returns 

too skill at a disaggregated level. For example, the evidence collected in favor of skill-

biasedd technical change has focused primarily on the computer revolution. Krueger (1993) 

discussess that computer usage increased with 50% during 1984-1989, implying that 38% 

off  the workforce in his sample was working with computers. Interestingly, computer usage 

hass been mostly concentrated in the services industries that are relatively more shielded 

fromm international competition and increases with educational attainment. He finds that 

computerr usage explains half of the increase in the education premium. In general then, 

thee evidence seems to indicate that there are high returns to skill at a microeconomic 

level,, while the rise in income inequality observed at the macroeconomic level seems not 

too be related to changes in the returns to education, at least not during the 1990s. 

Althoughh technical change may have had important implications for labor markets, 

thee gains in terms of productivity growth have been modest. For example, Gordon (1999) 

showss that the annual percentage increase in output per hour in the computer-using 

industryy was 2.23 between 1950-1972, 1.88 between 1972-1995, and 1.82 between 1995-

1999.. Theories that argue that technical change have been the major cause for increased 



40 0 ChapterChapter 2. Patterns of Globalization 

wagee inequality should address this productivity paradox as well." 

Ass Freeman and Katz (1995) suggest, technical innovations should be looked upon as 

globall  rather than local shocks. About the global nature of technology shocks. Coe and 

Helpmann (1995) argue that trade is an important channel through which R&D spill-overs 

betweenn open economies occur. As a consequence, increased product market integration 

andd the increase in the size and scope of multinational firms play an important role 

inn transferring technology around the globe. However, this does not imply that such 

innovationss should have the same effect on labor markets in different countries. Indeed 

thiss impact depends critically on the form in which local labor institutions mediate the 

shocks.. Thus, besides technology and trade, such characteristics of labor markets as the 

degreee of unionization, the presence of minimum wages, and gender differences all affect 

thee distribution of wages and both the level and composition of unemployment. 

Fromm an empirical point of view it remains difficult to determine to what extent in-

creasedd trade, respectively technological progress, can account for recent labor market 

developments.. For, as was mentioned in the Introduction to this dissertation, one impor-

tantt difference between the past and present is that nowadays increased product market 

integrationn is primarily driven by technological development. Also, new technologies arc 

embeddedd in the goods and services that are traded and thus, as mentioned above, glob-

alizationn goes hand in hand with technology transfer. Moreover, increased market access 

duee to trade liberalization could give rise to 'defensive' innovations, again highlighting 

thee interaction between trade and technology in explaining wage differentials. 

Furthermore,, cause and effect are sometimes confused. As Feenstra (1998) argues, the 

ideaa that globalization has had a minor impact on wages relies heavily on thinking in 

termss of final goods. For example, the idea that skill upgrading has taken place within 

industries,, as measured by increasing ratios of non-production to production workers, 

iss often seen as evidence in favor of the technology hypothesis and against the trade 

explanation.. However, when one does not restrict attention to final goods, the outsourcing 

off  activities with the least-skilled activities moving to developing countries, implies that 

skilll  upgrading can be the direct consequence of trade. 

2.3.33 Concluding Remarks 

Ass Davis (1996, p.1) puts it 'arguably the most important development in recent decades 

inn US factor markets is the decline in the relative wage of the unskilled. By contrast, 

inn Europe it is undoubtedly the rise and persistence of unemployment'. In light of the 

111 See Krugman, 1995. 
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discussionn above, Chapter 6 of this thesis is concerned to whether trade liberalization could 

resultt in persistently higher unemployment and a rise in income inequality. Then, Chapter 

77 of this dissertation studies how technological progress can increase unemployment of the 

least-skilledd workers persistently as well as widen the wage distribution via high returns 

too skill. 

Thee impact of increased trade in goods and services respectively technological advance-

mentt on labor markets has different characteristics. Trade liberalization affects relative 

pricess and therefore results in labor reallocation in an economy. The introduction of a 

generall  purpose technology however, does not necessarily imply changes in relative prices, 

andd there is some support for the view that recent labor market trends occurred at the 

samee time that relative prices did not change much (sec Lawrence and Slaughter, 1993), 

althoughh Krueger (1995) suggests that the relative price of unskilled intensive goods has 

fallen. . 

Onee important driver of the aforementioned increased integration of product markets 

camee from eight rounds of GATT multilateral trade negotiations. Since 1947, average 

ad-valoremm tariffs fell from 40% to 4% in mature economies. In Chapter 6 we discuss 

thee relation between trade liberalization and labor market dynamics. We show that 

abolishingg an import tariff results in changing relative prices and, as a consequence, labor 

reallocationn from the formerly protected sector to the unprotected sector. The resulting 

laborr market dynamics are shown to affect the distribution of wages as well as to generate 

persistentlyy higher unemployment. However, these adverse effects of trade liberalization 

doo not have to be concentrated among low-skilled workers, and could be overcome by 

includingg additional instruments in the liberalization package. 

Thee papers that identified that technical change has been the main cause for the 

declinee of unskilled relative wages in the US (for example, Berman et al., 1994), focused 

onn labor-saving technical change, with the computer revolution in mind. Chapter 7 of 

thiss thesis studies the impact of technological progress, specifically the development and 

widespreadd use of computers, on labor markets utilizing a simplified version of the model 

inn Chapter 6. We discuss how it can be possible that new technologies apparently have 

hadd only a minor impact on total factor productivity growth while having large labor 

markett implications. We show that standard skill-biased technological change models 

underestimatee the impact of new technologies on the labor market. 

For,, according to these models, workers respond differently to innovations such as the 

computer,, and therefore technical change also provides information to employers about 

thee ability of their employees. This in turn magnifies the effect of the new technology on 

thee wage distribution as well as offering a mechanism through which it may, depending 
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onn labor market characteristics, increase unemployment of the least skilled workers. As 

aa consequence, both theoretical Chapters 6 and 7 study the interaction between trade, 

respectivelyy technology, and the labor market in a setting where heterogenous agents, 

beingg imperfectly informed, interact. Both chapters reveal new mechanisms through which 

globalizationn and technology (transfer) can have negative side-effects on employment and 

thee distribution of wages. 



Chapterr 3 

Short-Termm Debt of Emerging 

Markets s 

3.11 Introduction 

Lik ee the Mexican peso crisis in 1994, one major trigger of the crises in East-Asia and later 

inn Russia and Brazil and other Latin-American countries is the fact that the affected 

countriess had too many short-term foreign currency denominated liabilities compared to 

theirr short-term assets.1 The afflicted countries faced a boom-bust cycle in asset markets 

beforee the currency crisis and in all these countries financial intermediaries seem to have 

beenn key players. This suggests that the Asian crisis was brought on by financial excess 

andd then financial collapse (Krugman, 1998, p.3). 

Indeedd most of the key elements of the crises in Indonesia, Malaysia, South Korea, 

Thailand,, and the Philippines were also present during the crisis in 1994 in Mexico and 

inn Chile in 1982 (Edwards 1998, p.34). These elements include the presence of a rigid 

exchangee rate policy, marked overvaluation, a large current account deficit, reckless lend-

ingg by conglomerate-controlled banks, poor bank supervision, and a major asset bubble. 

Sachss (1998a, p.1) argues that the process that leads to financial crises starts with an 

overvaluedd exchange rate as a result of internal or external macro economic events, fol-

lowedd by a defense of the exchange rate which results in a drain of the reserves held by 

thee central bank, after which the depletion of reserves often in combination with a devalu-

ation,, triggers a panicked outflow by foreign creditors holding short-term claims (see also 

Radelett and Sachs, 1998a and 1998b). A similar process underlined the crisis in Mexico 

11 Chang and Velasco (1998a, 1999) build theoretical models relating the crisis to illiquidity , discuss 

policyy implications, and apply them empirically to East-Asia (see also Rodrik and Velasco, 1999). 

43 3 
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att the end of 1994 (Sachs ot al.. 1996a. 1996b. 1996c). 

Creditorr panic, resulting' in a refusal to roll-over short-term debt, is clearly related to 

unsustainablee levels of short-term debt reflected in high short-term debt to reserves ratio's. 

Ass a consequence, short-term capital flows have been identified as a leading indicator, and 

accordingg to some the major cause, of recent financial crises, as has also been discussed 

inn Chapter 2 (see Furman and Stiglitz (1998). Greenspan (1999). and Summers (1999)). 

Indeed.. Dasgupta. Hatha. Botman, and Xarain (2000). using a vulnerability indicator of 

crisess based on a weighted average of exchange rate, interest rate, and reserve changes, 

supportt the view that short-term debt to reserves ratio's above unity raises the probability 

off  a crisis significantly. Except for Malaysia, the countries most affected by the financial 

turmoill  in Asia all experienced such a large degree of illiquidit y right before the crises, as 

cann be seen in Figure 1.1 in the Introduction. 

Suchh an asset-liability mismatch due to high short-term debt to reserves ratio's, can 

easilyy result in a situation of illiquidity . making the countries involved vulnerable to 

creditorr panic. The reasons why emerging market economies can fall into such a. possi-

blyy self-fulfilling, financial crisis include fiscal profligacy, exchange rate mismanagement, 

financialfinancial liberalization, weaknesses in the domestic banking sector, and international fi-

nanciall  shocks (Sachs. 1995b). 

Onee important additional factor increasing the likelihood of a financial crisis is the 

extent,, to which there is a maturity mismatch between assets and liabilities. A maturity 

mismatchh increases the vulnerability of the financial system to both domestic and external 

shockss (see also Chapter 5). Even if assets and liabilities are balanced overall, as is often 

required,, there is usually maturity transformation (see Sachs. 1995b. p.6). Indeed a bank's 

businesss is to engage in maturity transformation, so that liabilities are short-term and 

itss assets are longer run and this in turn could call for some form of deposit insurance. 

Especiallyy if the assets and liabilities arc1 denominated in different currencies, long-term 

assetss can only be liquidated at some cost, and if the value of the assets reflects over-

investment,, vulnerability is large. 

Indeedd in the Mexican crisis of late 1994 the infamous Tcsobonos. short-term dollar-

denominatedd government debt, played an important role. Since these dollar obligations 

weree larger than the dollar foreign exchange reserves. Mexico became very vulnerable to 

aa creditor panic. Moreover, because the liabilities were dollar denominated, the Banco de 

Mexicoo was unable to stand behind the government's obligations via a line of domestic 

creditt (see Sachs (1995b. p.7) and Sachs et al. (1996a). (1996b). and (1996c)). 

Calvoo and Reinhart (1999) argue that some countries, especially the Scandinavian 

ones,, that were affected by the currency turmoil during the ERM crisis in 1992, shared 
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manyy of the symptoms that are typical antecedents of currency and banking crises. Nev-

ertheless,, none of the countries involved in the ERM crisis lost access to international 

capitall  markets, while emerging market economies did. 

AA crisis in one country, reinforced by the capital market's response to this crisis, may 

triggerr crises elsewhere as well. These contagion effects can arise for example because of 

tradee and financial linkages as well as perceived similarity of countries' fundamentals which 

makess foreign investors lump dissimilar markets together into a single 'asset class'. Also, as 

iss the subject of Chapter 4, the collapse of one fixed exchange rate regime after successful 

speculationn increases speculative funds implying faster coordination among speculators 

too force the abandonment of the fixed parities of other countries that have overvalued 

exchangee rates. Also, herd behavior based on imperfect information, so that the action 

off  one investor conveys information to others, could give rise to a series of balance of 

paymentss crises. Herd behavior gives rise to correlated trading schemes that can be 

reinforcedd by relative compensation schemes of fund managers such that beating the 

markett is less profitable than the loss associated with being beaten by the market. 

Thuss large amounts of foreign debt, especially if this debt has a short-term nature, 

makess countries vulnerable to a sudden loss of confidence. However, short-term debt could 

inn principle offer many benefits to both developed, developing, and emerging markets. 

Forr example, it is often argued that short-term debt is related to financing trade and 

restrictingg short-term capital flows in one way or another may therefore seriously hamper 

thee international exchange of goods and services. Also, short-term capital flows could offer 

aa country temporary relief when faced with an adverse shock. Again, because short-term 

debtt could allow a country to smooth consumption, this implies that emerging markets 

havee to be careful in designing policies that restrict capital flows. 

Thee purpose of this chapter is twofold. First of all, since short-term debt seems to 

havee played such an important role during the latest financial crises, as has also been 

arguedd in Chapter 2, we ask ourselves: what factors determine the maturity structure of 

externall  debt? In other words, which factors affect the choice of whether to lend or borrow 

short-term.. Second, do short-term capital flows really behave in such a way as to allow a 

countryy to smooth consumption? Thus, is short-term debt mainly counter-cyclical, acting 

ass a buffer against adverse shocks, or pro-cyclical, reinforcing the volatility in the domestic 

economyy and requiring additional domestic adjustment in the face of both domestic and 

externall  shocks? 

Thee chapter continues in Section 3.2 with analyzing the principal determinants of the 

maturityy structure of total bank lending to emerging markets. Section 3.3 considers the 

empiricall  evidence. In Section 3.4 we examine whether short-term debt is pro-cyclical 
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orr counter-cyclical. These two sections provide us with the necessary apparatus to judge 

whetherr short-term debt can be qualified as being mainly benign or malign. Section 

3.55 concludes and discusses the options available to policymakers for dealing with any 

excessivee volatility on financial markets resulting from hazardous short-term debt levels. 

3.22 Factors that Affect the Maturity Structure of Ex-

ternall  Bank Debt 

Thee 1990s marked a dramatic surge in private-to-privatc capital flows from the industrial 

countriess to emerging markets. The push (supply) and pull (demand) factors behind the 

surgee in private capital flows in the 1990s are already well documented.2 An interesting 

questionn is, what factors caused short-term flows to grow faster than total capital flows, 

andd especially rapidly in the case of international banking flows as was observed in Chap-

terr 2. To rephrase the question, why were international banks lending, and why were 

developingg countries borrowing, at excessively shorter terms in the 1990s? 

Tablee 3.1 outlines a number of factors that may have affected the maturity structure 

off  bank debt, drawing on a survey of literature as well as from the discussion in Section 

2.22 of the definition and trends of capital flows to developing countries. These factors 

aree summarized using a two-way classification: cyclical, structural and policy factors, and 

withinn each of these categories push versus pull factors, although the categories are by no 

meanss mutually exclusive and we will be unable to include all of them in our regressions. 

StructuralStructural factors: Since the mid-1980s, emerging economies have undergone dramatic 

structurall  changes. The latter half of the eighties saw a resolution of the debt crisis 

inn Latin-America and the restoration of market access. But none of these countries 

necessarilyy had re-established track records. Therefore, increased borrowing requirements 

becausee of faster growth was most easily met on a short-term basis. During this period 

East-Asiaa recovered from a sharp recession of the mid-eighties. Many countries in both 

Asiaa and Latin-America began a process of comprehensive structural reforms, including 

loweringg barriers to external trade, opening up domestic sectors to foreign investment, 

andd liberalization of the capital account that permitted greater international mobility of 

capital.. In addition, fastly growing economies were undergoing rapid growth in financial 

intermediation,, hastened by deregulation of the banking sector in many countries which 

allowedd banks to borrow from abroad and lend to domestic customers. Public debt gave 

2Seee Dasgupta and Ratha (1999), Eichengreen and Mody (1999), Chuhan et al. (1993), Sarno and 

Taylorr (1999), Montiel (1994), Mussa et al. (1999). 
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Structura l l 
Factors s 

Cyclical l 
Factors s 

Institutiona l l 
andd Policy 
Factors s 

Pushh factors 
N eww t e c h n o l o gy HUI ) t e l ecom in u u i c a t i on 
i m p r o v edd in Co i m i l l i o n s h a r i ng «ml 
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T e c h n o l o g i c all  i l l l l O V H t i o l l a 11 d I1CW financial 
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i n d u s t r i all  c o u n t r i e s. 
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dd in e m e r g i ng m a r k e t s. 
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e n c o u r a g edd s l i o r t - t e r ni e x p o s u r es 

R e s c uee p a c k a g es (as in S w e d en 1992. 

M e x i coo 1005) t a r g e t ed s h o r t - t e rm loans 

f i rs t ,, l e a d i ng to a m o r al h a z a rd p r o b l em 

Pulll  factors 
G r e a t err t r a de o p e n n e ss i n c r e a s ed t r a de 
v o l u m ess a nd led to l a r g er t r a de c r e d i t s. 
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D e r e g u l a t i onn of d o m es t U s e c t o rs 
p e r m i t t edd fo re ign i n v e s t m e nt a nd h i g h er 
n e edd for w o r k i ng c a p i t al f i n a n c e. 

R i s i ngg p er c a p i ta i n c o m es a nd d e c l i n i ng 

i n d e b t e d n e sss i m p r o v ed m a r k et a c c e s s. 

F i n a n c i all  deve l i i pm en t led to a d e e p er 

d o m e s t icc d e bt m a r k e t. 

H ighh i n t e r e st r a t es a nd r a p id g r o w th in 
e m e r g i ngg m a r k e t s, u f k i . a t c om p a n i c. 1 li.v 
h ighh r e t u r ns from a s s et b u o t n s, a t t r a c t ed 
s h o rtt t e rm c a p i t al in f lows. 

Kxcliiing cc mi.- iin-l c u r r e nt a c c o u nt ini b a l a n c es 
a,, ., i..sul! oT fast e c o n o m ic g r o w t h. 
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off  l ower i n t e r e st r a t e s. 

P o p u l i stt po l i c i es d u r i ng e l e c t i on t i m es 

cann lead to h u n c h i ng o r . l i l i l p a y m e n t s. 
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C o r r u p t i onn m ay a t l eet h a i l - o ut d e c i s i o n s. | 

Tablee 3.1: Potential determinants of the maturity structure of external bank debt. 
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wayy to private debt as a number of public enterprises were privatized and as governments 

inn emerging markets, particularly those in East-Asia, began to pay off debt using fiscal 

surpluses.. But such private borrowers were relatively new borrowers and, therefore, access 

wass limited to shorter-term borrowing. A number of countries were rated by credit rating 

agenciess and rising per capita incomes and falling indebtedness along with investor friendly 

policiess improved their access to global capital markets.'5 

Thee 1990s were also a period of important changes in industrial countries. The tech-

nologicall  revolution improved communication and information sharing which allowed in-

ternationall  banks to expand lending worldwide. In addition, these banks faced declining' 

returnss and intensified competition in home markets, intensifying the search for profits 

inn markets abroad. But the same developments and regulatory changes also pressured 

bankss to be generally much more risk-averse to longer-term investments and therefore to 

seekk an expansion primarily in shorter-term lending. Financial regulations were modi-

fiedd allowing pension funds and mutual funds to invest, in emerging markets while FDI 

alsoo increased, reducing opportunities for bank lending at the longer-end. This, together 

withh technical innovation and emergence of new financial instruments, also enabled richer 

andd faster risk assessment of portfolios involving a wider range of asset classes, where 

financiall  institutions were generally shifting away from client-based relationship lending 

too wholesaling, again favoring shorter-term investments. 

Increasedd trade flows was an especially important factor in the 1990s. Short-term 

supplierss credit was extended by industrial country lenders to finance imports - typically 

off  essential commodities such as oil. critical inputs, food and medicines - by the developing 

countries.. Consequently, a positive relationship is expected between trade openness and 

short-termm debt (Gooptu and Peria. 1992). 

Deregulationn of domestic industries by reducing taxes on profits and eliminating bar-

rierss to entry by new firms, including allowing more foreign ownership of domestic equity, 

promotedd FDI flows to emerging markets in the nineties. This was helped to a great 

extentt by the most critical policy development in developing countries: the deregulation 

off  financial sectors and the opening and liberalization of capital accounts, thereby permit-

tingg banks and other financial institutions to borrow heavily abroad. This process tilted 

thee maturity of debt in favor of the shorter-term in two ways. Firstly, short-term debt 

tendedd to rise in association with working-capital needs for FDI and, secondly, longer-

termm bank debt declined or did not rise as much as it was converted to equity and FDI 

att the margin. 

Thee level of indebtedness (indicated by the debt /GDP ratio) of a country may also 

^Seee also Botman and Caramazza, (2001). 
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havee a positive influence on short-term debt (with a time lag) because of creditworthiness 

effects.. High levels of indebtedness beyond certain thresholds increases country risk and 

reducess access to longer term financing, thus raising the share of short-term debt in total 

debtt (Rodrik and Velasco, 1999). Most developing countries still had relatively high levels 

off  indebtedness by the end of the 1980s, therefore limiting access to longer-term loans. 

Totall  debt of the Baker-initiative countries increased until the end of 1987 from $ 250 

bin.. in 1980 to $ 450 bin. in 1987, although starting in 1988 there was a gradual decline. 

Relatedd to the value of exports the top of debt occurred in 1986. but even in 1988 the 

valuee was double of that in 1980 (315% compared to 165%). On the other hand, during 

thee 1990s, decreasing indebtedness and rising per capita incomes improved market access 

and,, together with the development of a deeper domestic debt market, is expected to 

lengthenn the maturity of external bank debt in emerging markets. 

CyclicalCyclical factors: The post-Volcker era saw a fall in inflation and interest rates in in-

dustriall  countries, further lowered by a cyclical recession in 1991. This is credited in many 

studiess to be the most important push factor behind the initial surge in global liquidity 

expansionn and capital flows to the developing countries.4 Absence of good investment 

opportunitiess at home, and high short-term interest rates and booming economies in de-

velopingg countries, as in East-Asia, prompted rapid growth in short-term banking flows. 

Conversely,, many of these economies in developing countries needed credit from abroad 

too finance cyclically high investment rates (which were in excess of already high domestic 

savingg rates, particularly in Asia) and decided to borrow short-term to take advantage 

off  relatively low foreign interest rates. Besides high investment, fast economic growth 

inn general tends to increase the current account deficit as higher consumption needs are 

partlyy satisfied through increased imports. This in turn increases external indebtedness. 

Ann interesting question is, why does a lowering of interest rates and expansion of liq-

uidityy promote lending at the short-end? The answer seems to lie within the nature of 

thee yield curve: a reduction in the short-term rate does not always lead to a proportion-

atee decline in long-term rates, because expectations about the longer-term inflation and 

growth,, and risks in general, are revised at a much slower pace than short-term expecta-

tions.. In other words, the short-end of the yield curve tends to 'rotate' around a center 

thatt is located towards the longer-end. In this case, a reduction in short-term rates leads 

too a shortening of the maturity of debt. 

Finally,, among other cyclical variables, election cycles may affect the maturity struc-

turee of debt, as decisions to roll-over old debt or extend new short-term debt are influenced 

4Worldd Bank (1997), Calvo (1995, 1998), Chuhan et. al. (1993), Dasgupta and Ratha (1999), Eichen-

greenn and Mody (1999), Sarno and Taylor (1999), Montiel (1994), Mussa ct al. (1999). 
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byy political risks. As Rodrik and Velasco (1999) note, there is often a 'bunching' of amor-

tizationss in the window between elections and the corresponding transfer of power. 

InstitutionalInstitutional and policy factors: Domestic policies in developing countries as well as 

developmentss in prudential regulation in G-10 countries also affected the maturity struc-

turee of debt. Sustained growth in East-Asia during the 1986-1996 period led to over-

confidencee and excessive risk-taking on the part of lenders and borrowers alike. Besides 

euphoriaa about the potential of emerging markets, credit risk mechanisms also became 

relaxedd because of excess liquidity. A large number of banks borrowed short-term to 

on-lendd to domestic customers with medium or long-term maturities. 

Suchh an asset-liability mismatch was also encouraged by the tendency of many central 

bankss in developing countries to peg exchange rates and engage in sterilization efforts. 

Sterilizationn attempts held the short-term interest rates high at home, attracting more 

short-termm flows, while additions to reserves through the interventions led to the illusion 

off  lower liquidity risks in foreign currency terms (GEP (1998). Calvo (1998), and Montiel 

andd Reinhart (1999)). 

Amongg other things, the concentration of short-term debt in some countries was a 

resultt of policy. South Korea actively discouraged long-term investments in equity, while 

Thailandd encouraged short-term bank debt through the Bangkok International Banking 

Facilityy (BIBF). Chile and Malaysia, on the other hand, had policies that discouraged 

short-termm borrowing and. as was discussed in Chapter 2. are found to be at the bottom 

endd of the list of top recipients of short-term debt. In regard to lenders, recent experiences 

withh rescue packages may also have encouraged excessive risk taking by banks, especially 

withh regard to short-term loans to other banks. For example, during the Swedish banking 

crisis,, in 1992. the government guaranteed loans to local banks. Also, during the Mexi-

cann crisis, the rescue package emphasized honoring short-term paper to prevent default. 

Suchh instances have led investors to believe that short-term debt would be honored in 

futuree rescue efforts in the event of a crisis. Thus, lending to local banks - which on-lent 

too domestic corporates - rose on the belief that these banks had the backing of their 

governments. . 

I tt is also believed that maturity structure of debt has been influenced by differential 

treatmentt of short-term debt in prudential regulations. According to existing BIS regula-

tionss on minimum capital adequacy for banks, short-term lending to non-OECD countries 

carriess a risk weight of 20 percent compared to 100 percent for lending of over one-year 

maturity.. Thus, reducing the term of an interbank loan to a non-OECD counterparty 

fromm 13 months to 12 months or less would reduce the risk weight from 100 percent to 
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200 percent.5 The BIS targets were to be achieved by 1992, even though the initiative 

begann earlier, in 1988. There are not such biased capital incentives for lending to OECD 

countries. . 

Thiss treatment of lending to non-OECD countries was designed to reflect the greater 

riskk associated with longer-term commitments. However, there is some evidence that 

thiss differential treatment of short- and long-term debt has encouraged short-term debt 

contractss with the intention of rolling over at the end of one year (or less). Pair-wise 

comparisonss of lending to equally rated OECD and non-OECD countries do indicate a 

greaterr concentration of short-term lending to the latter (BIS 1997, p.25). 

Also,, overvaluation of the exchange rate may have affected the maturity profile of 

debt.. Although most short-term debt was foreign currency denominated, overvaluation 

andd the expectations of a devaluation could increase the probability of default, shortening 

thee maturity structure of external debt. Finally, corruption and cronyism in the debtor 

countriess may have affected the maturity structure of debt by generating expectations of 

bail-outss and rising country risks. The higher the corruption level, the higher wil l be the 

sharee of short-term debt in total debt (Rodrik and Velasco, 1999). 

3.33 The Empirical Evidence 

Thee complex interaction outlined above between push and pull factors on the one hand, 

andd structural, cyclical, and institutional factors on the other, raises the question: did 

thesee factors significantly and substantially affect the share of short-term debt in total 

debt?? An attempt to answer this question was made by estimating an econometric equa-

tion,, using panel data, for a number of developing countries for the years 1988-1998, 

expandingg on the basic model and earlier results reported in Rodrik and Velasco (1999). 

Thee countries in the panel account for over 80% of total short-term debt to all developing 

countries.. Due to lack of data availability, we were unable to include and operationalize 

alll  variables included in Table 3.1 in our empirical analysis. 

3.3.11 The Explanatory variables 

Thee explanatory variables employed for explaining the share of short-term debt of our 

developingg countries in total claims of BIS banks are: 

^Thee new capital adequacy framework, currently being debated, does not propose any changes in the 

existingg standards (see BIS, 1999). 
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 Structural variables: a dummy for capital account restrictions which takes the value 

11 in the presence of restrictions and 0 otherwise, the share of imports respectively ex-

portss in GDP, the level of indebtedness (debt/GDP ratio), and the stage of financial 

developmentt (M2/GDP ratio); 

 Cyclical variables: the growth rate of GDP in the emerging market as wrell as the 

growthh rate for industrial countries as a group, the change in interest rates in indus-

triall  countries (as operationalized via dollar LIBOR), and growth in the exchange 

rate;; and, 

 Institutional and policy factors: a dummy for BIS capital adequacy regulations that 

takess the value 1 during 1991-98 and 0 in the preceding period. 

Besidess these factors, we included the one-period respectively two-period lagged depen-

dentt variable, which deals with any non-stationarity in our series, and an index expressing 

aa country's vulnerability to a financial crisis. Including additional lags of both the depen-

dentt and other explanatory variables, did not significantly contribute to the explanation 

off  the maturity structure of external debt. Before presenting the regression results, wc 

wil ll  first discuss the expected signs of the explanatory variables. 

LaggedLagged dependent variables. The magnitude of the coefficients, if significantly different 

fromm zero, of the one respectively two periods lagged dependent variable provide us with 

informationn about the short-run and long-run implications of shocks to the determinants 

off  the maturity structure of external debt. The sign of the coefficients wil l tell us what 

thee dynamics of the maturity structure looks like. Persistence in the maturity structure 

iss expected, for example, because a high share of short-term debt in total debt could 

increasee risk perception by investors and therefore continues stimulating lending at the 

shorter-term.. Also, the structural and institutional explanatory variables by their nature 

wouldd give rise to persistency, while the cyclical variables are expected to give rise to a 

mean-revertingg component in the dynamics of the maturity structure. In this case, w'e 

wouldd expect the one-period lagged dependent variable to have a positive coefficient, and 

thee two-period lagged dependent variable a negative coefficient, implying a stable dynamic 

process. . 

CapitalCapital account convertibility. Capital account convertibility is expected to shorten 

debtt maturity. For this purpose, we wil l use a dummy that takes a value of 1 if there 

aree capital account restrictions and 0 otherwise. (This dummy is developed using various 

issuess of the IM F publication on Exchange Arrangements and Exchange Restrictions, pub-

lishedd annually.) As a consequence, we expect the dummy to have a negative coefficient. 

Openingg the capital account facilitates investment flows of all kinds; but in particular, 
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itt tends to encourage short-term debt flows relatively more than long-term debt flows. 

Onn the one hand, it facilitates frequent trading activities in financial markets and allows 

investorss to take advantage of interest rate differentials; on the other hand, by allowing 

foreignerss to own domestic equity, it leads to some substitution of longer-term bank loans 

forr non-debt flows. The share of short-term debt in total debt would, therefore, rise when 

restrictionss on capital account transactions are lifted. 

TradeTrade openness. Among the main structural factors of rapid growth of shorter-term 

bankk lending we expect to find trade openness. Rodrik and Velasco (1999), found a nega-

tivee relationship between the ratio of trade, defined as imports plus exports, to GDP and 

thee maturity structure. They suggested that higher trade openness improves a country's 

creditworthinesss and access to medium- and long-term financing. The main weakness in 

thiss argument is that more trade may not necessarily be associated with an improvement 

inn creditworthiness if the result is a higher current account deficit. Their argument about 

thee riskiness of lending is better captured by separating trade in its two components. Then 

importss to GDP are expected to have a positive sign via trade credits, while including 

thee ratio of exports to GDP could be interpreted as a measure of creditworthiness and 

shouldd have a negative sign. 

Inn fact, many of the variables included in our regressions operate as an indicator of 

creditworthiness.. Besides the ratio of exports to GDP, total debt to GDP, growth in the 

exchangee rate, and the vulnerability to a crisis indicator can be interpreted in this fashion. 

Inn general one would expect that higher creditworthiness improves access to longer-term 

financingg at more attractive terms and therefore would lengthen the maturity structure of 

externall  bank debt. Lower creditworthiness, for the same reason, is initiall y expected to 

shortenn the maturity structure. However, if creditworthiness deteriorates below a certain 

threshold,, one would expect to see a lengthening of the maturity structure as investors are 

noo longer willin g to lend even at the shorter-end or roll-over existing short-term claims. 

Suchh a non-linear relationship between risk-perception and the maturity structure wil l be 

studiedd more deeply in the next section. Thus, apart from crisis episodes, we would in 

generall  expect a negative relationship between creditworthiness and the share of short-

termm debt in total external bank debt. 

TotalTotal debt to GDP. Concerning the ratio of total debt to GDP, one would expect to see 

aa difference between Latin-America and East-Asia. Total debt to GDP has been high for 

thee former, while being relatively unimportant for the latter. As a consequence, we would 

expectt the ratio of total debt to GDP to have shortened debt maturity in Latin-America 

whilee confidence in medium- and longer-term financing should not have been hampered 

inn East-Asia. 
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M2/GDP.M2/GDP. Also, as suggested by Rodrik and Velasco (1999), the degree of financial 

developmentt (M2/GDP) should have a positive effect on short-term debt, as the latter 

playss a useful role in fostering efficient financial intermediation. Besides reversed causal-

ityy in their argumentation, this relationship is not obvious for short-term external debt, 

especiallyy when the financial deepening is taking place alongside capital account liberal-

izationn which is leading to displacement of bank loans by equity such as FDI flows as well 

ass de-intermediation of external bank loans on one hand, and global liquidity expansion 

onn the other. In that event, short-term debt and monetary deepening may be inversely 

related.. Such non-debt flows expanded rapidly as a result of excess liquidity in mature 

marketss putting pressure on domestic currencies to appreciate. Many central banks re-

spondedd by intervening in the foreign exchange markets to prevent an appreciation of 

theirr currencies, as a result of which domestic liquidity expanded rapidly (despite steril-

izationn efforts). Thus, growth in the money supply coincided with a displacement of bank 

debt,, contributing to a lengthening in the maturity. As a consequence we would expect a 

negativee relationship between M2/GDP and the share of short-term debt in total debt. 

GrowthGrowth variables. An important cyclical factor affecting the flow of short-term debt 

iss expected to be the growth rate of GDP in an emerging market. One would expect that 

thee faster a countries' own growth rate, the higher external borrowing and especially the 

needd for short-term financing of investment and consumption needs. Besides a countries' 

ownn economic performance, a higher growth rate in the industrial world tends to increase 

debtt at the shorter end in emerging markets for several reasons. Increased integration 

off  capital markets has always been associated with rapid growth in the world economy 

(seee Bordo et al. (1998)) and such integration has increasingly favored capital flows at 

thee shorter end (see Chapter 2). Also, growth in industrial countries tends to promote 

foreignn direct investment in emerging markets which, through both inter-company loans 

mediatedd through the banking system and working capital needs, tends to shorten the 

maturityy structure. Furthermore, faster growth in mature economies increases export 

opportunitiess of emerging markets which in turn requires larger export credits which have 

aa short-term nature. Finally, better opportunities at home may increase the willingness 

off  lenders to take risk by increasing their short-term exposure to emerging markets. 

InterestInterest rates. Lower interest rates in industrial countries are expected to lead to a 

shorteningg of debt maturity. Consistent with the observation that short-term debt has 

increasinglyy become the driver of total debt, as discussed in Chapter 2, a significant 

inversee relationship is expected between interest rates in the industrial countries and the 

maturityy of their involvement in the developing world. Low interest rates in the industrial 

countriess led to a surge of capital flows to the emerging markets in the 1990s. This was 
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alsoo the period of rapid globalization and capital account liberalization in the developing 

worldd which promoted both direct investment (FDI) as well as other equity investments. 

Thiss provided an opportunity for foreign banks and their customers to channel long-term 

investmentss into equity and FDI, while relatively shorter term investments were channeled 

ass loans. 

Thiss had three implications: a) FDI and equity flows surged while bank loans declined 

inn importance (Mussa et al. 1999); b) the variation in total bank loans became highly cor-

relatedd with variations in short-term loans; and, consequently, c) loan maturity shortened 

considerably.. Concerning the relationship between FDI and the maturity structure, some 

complementarityy is expected. For example, long-term FDI flows often bring in short-term 

flowsflows to meet working capital needs. This is even more true in the presence of explicit tax 

benefitss to short-term flows as in the case of Thailand. Since trade and FDI are highly 

correlated,, any shortening effect of trade openness on the maturity of external debt should 

bee attributed to increased needs for trade credits, working capital needs for FDI, as well 

ass other factors. 

ExchangeExchange rate. Since most of the loans were foreign currency denominated we would 

expectt a limited effect of the exchange rate on the maturity structure. Nevertheless, 

depreciationn of the exchange rate makes servicing of the outstanding debt more expensive 

inn domestic currency terms for the borrower (see also Chapter 5). As a consequence, 

exchangee rate growth could increase the probability of default and therefore is an indicator 

off  the riskiness of foreign lending. From this point of view we would expect a positive 

coefficient. . 

BISBIS regulation. As mentioned above, the BIS regulation gave a higher risk weight to 

longerr term loans. Therefore, we expect that the Basle regulation of capital adequacy led 

too a shortening of debt maturity. We tried to test the effect of BIS regulations by using a 

dummyy for the period 1991-1998. As the capital adequacy standard had to be achieved 

byy 1992, we postulate the dummy to be positive; i.e. the Basle regulation is expected to 

havee shortened the maturity structure of external bank debt. 

VulnerabilityVulnerability indicator. The vulnerability index consists of interest rate, reserves, and 

exchangee rate changes weighted by their respective standard deviations. More vulnera-

bilit yy to a crisis is then assumed to be reflected in an overvalued exchange rate, losses 

off  reserves, and precautionary increases in the interest rate. As was argued above, lower 

creditworthinesss initiall y shortens the maturity structure. However, if creditworthiness de-

terioratess too much, indicating risk of a crisis, higher vulnerability is expected to lengthen 

thee maturity of debt. This reflects unwillingness of investors to roll-over short-term claims 

inn the presence of higher probabilities of default. Above, we expected the ratio of total 



56 6 ChapterChapter 3. Short-Term Debt of Emerging Markets 

debtt to GDP, exports to GDP. and growth in the exchange rate all to refer to relatively 

'small'' changes in risk perception. On the other hand, the vulnerability to a crisis indi-

catorr is much better suited to reflect unusual times of high risk perception and therefore 

iss expected to have a negative sign. 

3.3.22 Regression Results 

Selectedd regression results are presented in Table 3.2 for three country groupings: all 33 

countries,, Latin-America, and East-Asia.b The results are robust to different specifications 

andd are consistent with the main factors identified earlier in the narrative.7 We estimated 

ourr dynamic panel data model using fixed effects by utilizing the White estimator which 

providess consistent standard errors in case of heteroskedasticity which may arise in our 

heterogeneouss sample of countries (see Baltagi, 1995).ft Also, in theory, our estimation 

proceduree yields consistent estimates of the coefficients.9 Some explanatory variables are 

laggedd to reduce the risk of multi-collinearity. The basic framework extends and improves 

thee analyses in Dasgupta et al. (2000) who used a static model and did not correct for 

thee possibility of heteroskedasticity. Besides the ratio of total debt to gdp. the shares of 

public,, private, respectively bank debt in total debt were included as explanatory variables 

inn that study as well. As a consequence, the estimation results reported there suffered 

fromm multicollinearity leading to non-robustness of the results. 

Thee coefficients of the one respectively two periods lagged dependent variable point to 

thee importance of persistence in the maturity structure of external debt. The magnitude 

off  the auto-regressive coefficients imply a stable process for the dependent variable. In 

particular,, after a permanent (temporary) shock to the maturity structure there is a 

graduall  return to the new (old) 'equilibrium' level. This persistence reduces the room for 

maneuverr for policymakers in emerging markets in case they want to implement policies 

aimedd at lengthening the maturity structure of external bank debt. 

AA one-percentage point increase in the ratio of imports to GDP, increases the share 

off  short-term in total debt by 0.126 percentage point. Confirming our expectation, more 

importss tend to shorten the maturity structure and this effect operates through trade 

66 See note 1 in Chapter 2 for the list of countries included in each grouping. 
77 The data for the explanatory variables were obtained from various issues of International Financial 

Statistics,, International Monetary Fund, Washington DC. 
8Givenn the limited size of our sample, it is not possible to exploit the advantage of estimating a random 

coefficientss model to take account of possible heterogeneity. 
9I ff  the number of periods is small, the autoregressive coefficients will be underestimated. We abstain 

fromm using General Method of Moments estimation (GMM) since the number of cross-section units (i.e. 

countries)) is small, especially for our regional analyses. 
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C o u n t r i e s s 
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Sharee of imports in GDP 

Sharee of exports m G DP 

Changee in LIBOR 
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Dummyy for BIS regulation"" 
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-1.2211 0.141 -0.699 

[0.202/[0.202/ [0.9:18/ [0.515] 

-1.2977 -1.543 0.092 -8.347 

[0.005/[0.005/ [0.118] (0.000/ [0.004] 

5.9933 0.839 10.366 -0.701 

[0.060/[0.060/ [0.572/ [0.100] [0.781] 

0.0033 0.002 -0.037 

[0.205][0.205] [0.510/ [O.444/ 

--1.269 1.269 

[0.040/ [0.040/ 

0.577 0.87 0.63 0.88 

3166 167 73 54 

Note:: p-values in brackets. * 1 if a restriction is in place, **  1 for the years 1991-98. 

Tablee 3.2: Determinants of the maturity structure of external debt (original maturity, 

1988-1998). . 
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credits.. Also as expected, the results in Table 3.2 show consistently that more exports 

lengthenn the maturity structure possibly reflecting better access to longer term financing. 

Usingg current account deficits as an explanatory variable instead of imports and exports 

separatelyy confirmed these findings; i.e. in results not reported in Table 3.2 we found a 

positivee relationship between the current account deficit and the share of short-term debt 

inn total external bank debt. 

Fasterr domestic GDP growth indeed shortens the maturity structure. Although in 

generall  statistically insignificant, the results on the growth rate in industrial countries 

ass well as for international interest rates indicate that the maturity structure of external 

bankk debt is not only determined by domestic economic conditions. This in turm besides 

thee persistence noted earlier, further restricts the room for maneuver for policymakers in 

emergingg markets. 

Contraryy to Rodrik and Velasco (1999). we indeed find a negative relationship between 

(lagged)) financial deepening and the maturity structure of external debt. This negative 

effectt of financial intermediation is only statistically significant in Latin-America, possibly 

reflectingg better regulatory policies. 

Alsoo we find that the coefficient of the dummy for capital account convertibility is 

negativee and significant for the overall sample. Remember that this dummy takes the 

valuee one if restrictions are in place. From this point of view it is noteworthy that all East-

Asiann countries in our sample either had restrictions in place until 1998 or, for Indonesia 

andd Malaysia, introduced them again during the crisis; i.e. after 1996. Interestingly, for 

Latin-Americaa capital account convertibility is entirely unrelated to the maturity structure 

off  external bank debt at least during the period 1988-1998. Possibly the experience with 

thee debt crisis in the 1980s had made investors reluctant to replace loans by non-debt 

flows. . 

Thee coefficient of the BIS dummy is positive and highly significant for the overall 

samplee and for Latin-America, but not for East-Asia. For Latin-America the large positive 

effectt of the dummy may partially reflect debt reschedulings alongside the impact of BIS 

regulations. . 

Growthh in the exchange rate does not matter for the maturity structure. Another 

variablee expressing risk perception, total debt to GDP, indeed shortened the maturity 

structuree of external bank debt in Latin-America, while for East-Asia the low overall level 

off  indebtedness is associated with higher creditworthiness and therefore better access to 

longerr term financing. 

Thee vulnerability to a crisis indicator can indeed be interpreted as a measure of more 

extremee conditions although interpretation may be clouded by simultaneity considera-
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tions.. In case a country finds itself exposed to higher vulnerability investors are not only 

noo longer willin g to provide new loans even at the shorter end, but also refuse to roll-

overr existing short-term claims. The latter may be one mechanism behind the observed 

stabilityy in the dynamics of the maturity structure. 

3.3.33 Additional Factors Affecting the Matur i ty of External Bank 

Debt t 

Besidess the factors discussed and reported above, we tried a number of other variables 

thatt in principle could affect the maturity structure of external debt. One of the variables 

triedd was growth in the stock market index. With respect to the financial crises in East-

Asiaa it is often argued that part of the external debt was used to finance investment in 

thee property sector. If this is the case, the country becomes extra vulnerable to illiquidit y 

sincee such assets are longer term, denominated in the home currency, and possibly the 

valuee of the assets is overvalued because of over-investment as reflected in a property 

sectorr bubble. 

Unfortunately,, data limitations do not allow one to break-up the growth in the aggre-

gatee stock market index into its sectoral components. Also, the stock market for many 

emergingg markets in our sample started to develop as late as in the beginning of the 1990s 

furtherr limiting data availability. The coefficient on the growth rate in the aggregate stock 

markett index was -0.003 and significant at the 1% level for Latin-America and -0.016, 

butt insignificant, for East-Asia. These results seem to indicate that disintermediation im-

provess liquidity and offers alternatives to, especially short-term, financing to the private 

sector,, in turn reducing the incentive to borrow externally and lengthening the maturity 

structure. . 

Also,, as expected, preliminary results reveal that debt maturity depends inversely on 

bothh the level and the slope of the yield curve in the industrial countries.10 Furthermore, 

wee regressed the risk rating as provided by Institutional Investor against all the variables 

reportedd in Table 3.2, and used the residual as an additional explanatory variable in the 

regressionn for the maturity structure. Although this residual has a positive coefficient 

(0.484)) and is significant for the 33 emerging markets at the 1% level, it remains difficult 

too interpret this result. Since the Institutional Investor risk rating is made-up of eco-

10Forr example, when the 3-month US t-bill rate and the spread between 3 year and 3 month rates are 

includedd as explanatory variables its coefficients are respectively —2.13 and -1.89 and both are significant 

att 1%. However, as N = 137 for the case of 33 countries this should be interpreted as preliminary evidence 

only. . 
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nomic,, financial, and political factors and since we included the residual after the above 

mentionedd regression, this effect mainly captures political risk and its associated effect on 

thee maturity structure. A larger residual implies that a larger extent of the variation in 

thee risk rating is due to political developments. Since the coefficient on the residual is 

positive,, more political uncertainty shortens the maturity structure of external inter-bank 

debt. . 

Summingg up the results so far then, if growth in short-term debt is mainly due to suc-

cessfull  domestic economic conditions requiring increased funding, for example to finance 

investmentt needs, then, if this success is maintained and combined with adequate asset-

liabilit yy management, higher short-term debt may be sustainable and desirable (see for 

example,, Chuhan et al. (1993)). On the other hand, if short-term debt is mainly driven 

byy external factors, such as fluctuations in international interest rates and industrial coun-

tryy growth rates or changes the regulatory framework, short-term debt levels may easily 

provee unsustainable if the international environment changes (see Calvo. Leiderman, and 

Reinhartt (1993) and Fernandez-Arias (1994)). 

Ourr study supports viewing short-term debt as being due to a mixture of these two 

views.. Short-term debt is related to both positive causes like domestic output growth and 

tradee openness as well as related to policies under the control of domestic policymakers 

suchh as the extent of capital account convertibility. But be careful: to a large extent 

shorterr maturities are related to external factors such as growth in industrial countries, 

internationall  interest rates, and changes in risk perception and regulation by foreign 

authorities.. Since the maturity structure shows a lot of persistence and given that control 

overr it is not only related to domestic economic management, policymakers in emerging 

marketss are well advised to pay careful and precautionary attention to the share of short-

termm claims in total external bank debt. 

3.44 The Cyclical Nature of Short-Term Capital Flows 

3.4.11 Short-Term Debt: stabilizing or destabilizing? 

Onee important theoretical reason for the beneficial role of short-term capital flows is that 

inn principle they could offer relief to countries requiring additional financing in the face of 

ann adverse domestic shock. This financing offers residents of the recipient country with 

thee opportunity to smooth their consumption in the presence of fluctuating incomes. If 

short-termm capital flows indeed act in this counter-cyclical way, proposals to limi t capital 

inflowss become more costly. As opposed to its potential counter-cyclical nature stands 
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thee view that short-term capital flows tend to be pro-cyclical, reinforcing volatility and 

requiringg increased domestic adjustment in the light of shocks. Therefore, the question of 

whetherr short-term capital flows are pro- or counter-cyclical has consequences for viewing 

suchh flows as stabilizing or destabilizing. This has in turn important implications for the 

debatee of whether the positive aspects of short-term debt weigh-up against their potential 

volatility. . 

Althoughh we focus attention on refusal of foreign creditors to provide new loans and 

roll-overr existing ones, these effects may be reinforced by domestic capital flight. Indeed, 

whenn there is full currency convertibility there is no reason to treat short-term debt 

owedd to foreign and domestic creditors differently. In Chapter 5 of this thesis we take 

ann explicit look at the distinctive roles for resident and international investors during 

episodess of capital flight. 

Edwardss (1998), argues that capital inflows into Latin-America follow a cyclical pat-

tern.. During the late 1970s and early 1980s capital was abundantly available, while during 

mostt of the 1980s capital was dried up. After domestic economic conditions started to im-

provee (American interest rates were falling, and old debt problems got worked-out in the 

beginningg of the 1990s) capital inflows again reached such large levels that one can again 

qualifyy them as abundant (see Calvo, Leiderman, and Reinhart, 1996). In fact, during 

thee 1980s the region was transferring (in net terms) almost 30 percent of its exports as 

debtt service to the rest of the world. On the other hand, during the 1990s official capital 

flowss (IMF, World bank, IDB, and the US government) played the role of an insurance 

companyy providing some of these countries (Mexico in particular) with relief whenever a 

badd state of nature occurred. 

Soo far we already got some idea about whether short-term capital flows seem to be 

counter-cyclicall  or pro-cyclical. We saw that faster growth in emerging markets was a 

robustt explanation for shorter maturities. A further illustration of the cyclical nature of 

capitall  flows can be obtained by plotting the growth rate of short-term debt and GDP 

growthh for the years 1988-1998. The results for some selected countries are shown in 

Figuree 3.1. For these countries there seems to be a close and positive relation between the 

growthh rates in short-term debt and in GDP. Also, except for South Korea, short-term 

debtt grows faster than total debt, indicating that the maturity structure was shortening 

duringg almost the entire period. 

Inn principle, the same factors that affect the maturity structure of external bank 

debtt (as reported in Table 3.2) are expected to affect the growth rate of short-term 

debt.. The factors that were presumed to shorten the maturity are also expected to 

raisee the growth rate in short-term debt. The central relationship we are interested in 



62 2 ChapterChapter 3. Short-Term Debt of Emerging Markets 

forr answering the question of cyclically of short-term debt, however, is the relationship 

betweenn the growth rate in short-term debt and domestic GDP growth. In addition to 

thee explanatory variables of Table 3.2, we add growth in the terms of trade because we 

wantt to investigate the relationship between shocks to the terms of trade and short-term 

capitall  flows later. For, exports of emerging markets are often heavily biased towards 

goodss (such as primary commodities, oil) that are exposed to large price fluctuations and, 

inn light of these fluctuations, we are interested in determining whether the response of 

capitall  flows to these countries is stabilizing or destabilizing. 

South-Kcraa a 
Tinn Philippine 

Figuree 3.1: Cyclicality of short-term and total debt (original maturity). 

Wee did not include the dummy for BIS capital adequacy requirements since the change 

inn the Basle regulations is expected to have shortened the maturity structure perma-

nently,, while affecting the growth of short-term debt to emerging markets only once. The 

graphicall  results above about pro-cyclical behavior of the growth rate of short-term debt 

inn general are confirmed by our empirical analyses as reported in Table 3.3. Again, we 

estimatedd using White consistent standard errors and used a fixed effects specification. 

Al ll  the variables are expressed as deviations from their respective country-specific means 
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too account for a trend in the series since we no longer included any lagged dependent 

variables. . 

Whetherr or not one takes deviations from country-specific means, the coefficients 

havee the same magnitude. However, their interpretation changes in a, for oû  purposes, 

desirablee way. The reasoning is as follows. To analyze the cyclical nature of short-

termm debt, one would ideally want to look at positive respectively negative shocks to, 

forr example, growth rates in GDP. Then, if in both cases the estimated coefficient is 

positivee (negative) this points to pro-cyclicality (counter-cyclicality). That is, as long 

ass the downward shock in GDP growth rates refers to GDP growth rates actually being 

negative.. Unfortunately, there are insufficient observations of negative growth rates in 

ourr sample. As a consequence, the best we can do is check whether the growth rate of 

short-termm debt is above (below) its country-specific mean whenever GDP growth is above 

(below)) its country specific mean. 

Ass one can see from Table 3.3, a one-percent point increase in the growth rate of 

domesticc GDP, increases the growth rate of short-term debt by 2.7% points. This signifi-

cantlyy positive relationship between domestic output growth and short-term debt growth 

iss found for our sample of 33 emerging markets, as well as for Latin-America and East-Asia. 

Growthh in the terms of trade proves to have generally an insignificant effect, although 

improvementss in this variable significantly increase the growth rate of short-term debt in 

East-Asia.. Concerning the international environment, lower international interest rates 

ass well as faster growth in industrial countries provoke increased short-term capital flows 

too emerging markets for similar reasons as mentioned in the previous section. As a conse-

quence,, financial integration confronts policymakers with difficulties for macroeconomic 

managementt given that the sustainability of capital flows does not entirely depend on a 

countries'' own economic performance. 

Thesee regression results again point into the direction of pro-cyclical behavior of short-

termm capital flows. Additional inspection of our data revealed that there has been an 

increasee in pro-cyclicality over time especially for East-Asia. This is to be expected 

givenn that, for this region, during the recent crises output growth collapsed at the same 

timee as capital flew out of the region. Furthermore, for this region growth in Japan 

seemss to be much more important for growth in short-term capital flows than the growth 

ratee in the US (a coefficient of 4.126 versus 0.819 with the former being significant and 

thee latter not). In short, the disappointing growth performance in Japan may have 

contributedd to the financial crises in East-Asia because Japanese savings were needed 

internally.. Also, interest rates in mature economies behave in a counter-cyclical fashion, 

whilee for many developing countries and emerging markets they tend to be mainly pro-
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Note:: p-values in brackets. Al l variables are expressed as deviations from their mean; * 1 if a restriction is in place. 

Tablee 3.3: Determinants of the growth rate of short-term debt (original maturity, 1988-

1998). . 
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Tablee 3.4: The growth rate of short-term debt and shocks (original maturity, 1988-1998). 

cyclicall  (see Easterly et al., 1999). To investigate the cyclical nature of capital flows 

furtherr we wil l now analyze how these flows respond to shocks to GDP growth rates and 

too the terms of trade. 

3.4.22 Short-Term Capital Flows and Shocks 

Whenn we analyze the interaction between shocks and short-term capital flows, we are 

actuallyy looking at booms and downturns instead of the cyclical nature in general. A 

positivee (negative) shock is defined here as a realization of the variable of interest in excess 

off  (below) the mean growth rate plus (minus) one standard deviation of the country in 

question.. In case short-term capital flows are mainly used for consumption smoothing 

purposess we would expect that a booming domestic economy reduces short-term capital 

inflows.. During a downturn we would expect to observe, instead, increasing short-term 

capitall  inflows. Table 3.4 reports the results. 

Concerningg shocks to GDP, the picture that emerges is that short-term capital flows 

againn are pro-cyclical. For, a positive shock to GDP raises the growth rate of short-term 

debtt substantially and more or less significantly. For a negative shock, defined as a growth 

ratee in GDP below the mean minus one standard deviation of GDP growth, the coefficient 

iss 1.101. Since the independent variable is defined in terms of its deviation from the mean, 

andd given the definition of the negative shock, the values of the independent variable arc 

negative.. As a consequence, the positive coefficient tells us that after an adverse shock, the 

growthh rate of short-term debt falls below the mean, a clear indication of the pro-cyclical 

naturee of short-term capital flows. 

Wee saw in Table 3.3 that in general there is a positive, although insignificant, relation-

shipp between improvements in the terms of trade and international lending to emerging 

markets.. This positive relationship is more or less confirmed for our 33 emerging markets 
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Tablee 3.5: The 'benign' view of pro-cyclicality (original maturity, 1988-1998). 

inn Table 3.4. A large improvement in these countries' terms of trade increases their short-

termm indebtedness, again pointing in the direction of short-term capital flows not being 

primarilyy used to smooth consumption. Instead these flows reinforce booms increasing the 

volatilityy in developing countries, while a large deterioration in external competitiveness 

reducess short-term debt growth even more. 

Inn short, capital flows to emerging markets increase volatility, complicate macrocco-

nomicc management, and since such flows are determined by both domestic conditions 

andd the international environment the sustainability of capital flows is not entirely un-

derr control of the recipient country possibly exposing the country to increased financial 

vulnerability. . 

Onee could give a positive twist to the pro-cyclical nature of short-term capital flows 

though.. Although they do not seem to facilitate consumption smoothing, pro-cyclical 

capitall  flows may be 'benign'. Benign in the sense that required financing for invest-

mentt purposes follows a pro-cyclical nature. During favorable times, domestic investment 

increasess and one way to finance this is by borrowing (short-term) from abroad. Also, 

duringg a recession required financing for investment purposes is lower. Then one would 

expectt capital flows to be pro-cyclical, and although they reinforce volatility in this case as 

well,, there is less of a problem because this pro-cyclicality is demand driven by investment 

needs. . 

Althoughh we already saw that short-term capital flows are influenced by both demand 

('pull')) and supply ('push') factors, and thus that their pro-cyclical nature cannot be 

entirelyy benign, we have to account for the fact that at least part of this pro-cyclicality 

cann be driven by demand factors related to investment needs. Suppose that the positive 

relationshipp between GDP growth and growth in short-term debt can be completely at-

tr ibutedd to domestic investment. Then we could replace GDP growth in the regressions 

reportedd in Table 3.3 by growth in investment after correcting for the share of investment 

inn GDP. The results of such a regression are reported in Table 3.5. 

Comparedd to the coefficient on GDP growth as reported in Table 3.3, growth in in-
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vestmentt can account for more or less half of the pro-cyclical relationship between growth 

inn GDP and growth in short-term capital flows although for East-Asia, the positive re-

lationshipp between short-term capital flows and GDP growth comes via this investment 

channel.. For example, the coefficient for our 33 countries is 1.247 for growth in invest-

ment,, while it is 2.699 for GDP growth. Although even the relationship between growth 

inn investment and growth in short-term debt does not have to be entirely benign, it does 

showw that capital flows being mainly pro-cyclical can be a consequence of the desires of 

borrowers,, as well be related to the risk-perception of lenders. 

Concerningg this risk perception, Table 3.4 reports the effect of a shock in the vul-

nerabilityy index on growth in short-term debt. As can be seen, a large increase in the 

vulnerabilityy to a crisis translates into a large drop in short-term debt while a large de-

creasee in the vulnerability has a positive effect on growth of short-term debt, although 

muchh smaller. The vulnerability index is one indirect way of measuring possible risk per-

ceptionn by investors and from this point of view the a-symmetry between positive and 

negativee changes in vulnerability is clearly in line with the credit rationing literature. We 

wil ll  further explore this in the next section. 

3.4.33 Risk Perception and Pro-Cyclicality 

Theree are some theoretical reasons why short-term debt may indeed tend to be pro-cyclical 

ratherr than counter-cyclical and, besides financing needs for investment and exports, they 

aree related to the issues that arise with financial intermediation under imperfect informa-

tionn (see Stiglitz and Weiss, 1981). So far, we already found that high risk perception, 

possiblyy due to an adverse internal or external shock, as operationalized in the total debt 

too GDP ratio and the share of exports in GDP, exerted a positive effect on short-term debt 

relativee to total debt. On the other hand we argued for non-linearities in the response of 

thee maturity structure to changes in credit worthiness. For, the vulnerability indicator 

referringg to crisis periods, showed that higher risk perception lengthens the maturity of 

externall  bank debt. This influence of risk perception may be the underlying cause for 

anyy pro-cyclicality of short-term debt: fast output growth increases credit worthiness and 

improvess access to longer-term financing; on the other hand during a downturn, risk per-

ceptionn increases and short-term debt goes up. When the downturn becomes a recession, 

vulnerabilityy to a crisis increases and the emerging market loses access to financing even 

att the shorter end. 

Thus,, a crisis itself and the information revealed during the crisis both affect the risk-

perceptionn of investors. Moreover, large and small shocks reveal information to different 
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extents.. If, after a large adverse shock, it is revealed that the government faces many 

contingentt liabilities11 that are not reflected in the budget, such a shock wil l increase the 

perceivedd risk because things may be much worse than thought on the basis of official 

statistics.. This gives a reason for why risk perceived by lenders may go up a lot after a 

negativee shock resulting in ex-post lending that falls short of ex-ante borrowing require-

ments.. This is especially true for developing countries that depend heavily upon foreign 

financing,financing, and often have opaque ownership structures, limited information disclosure, 

andd weak regulatory and enforcement systems (see Global Development Finance, 1999, 

Boxx 2.4, p.34). In this sense, Sachs (1998) argues with respect to the crises in Asia, that 

thee depletion of reserves often followed by the inevitable devaluation of the currency re-

vealedd to investors holding short-term claims on the domestic financial sector that their 

investmentss were more risky than previously expected. 

Summarizingg this relationship between risk perception by lenders and pro-cyclicality 

off  capital flows, we argued for changing risk perception as one of the possible causes for 

short-termm debt being positively related to an emerging markets' economic performance. 

Duringg 'good' times, risk perception decreases and investors are willin g to increase their 

exposuree to emerging markets. Borrowers taking account of the increased availability 

off  funds may want to increase their exposure to cheaper short-term debt, especially if 

decreasedd risk perception is reflected in short-term rates earlier or more than in long-

andd medium-term interest rates. Also, after a large adverse shock, risk-perception can 

increasee so much both because of the direct impact of the shock, the uncertainty created, 

andd the information revealed because of the shock being large. Then lenders may refuse to 

roll-overr debt coming due and may be unwilling to provide new loans even at the shorter 

endd of the maturity distribution. 

Suchh an a-symmetric response of the risk-rating to positive versus negative shocks is 

exactlyy what one would expect in light of the credit rationing literature, especially in an 

internationall  context. For, if the proceipts of positive shocks are shared between both 

lenderss and borrowers while potential losses of a negative realization in fundamentals 

iss mainly concentrated at the lending side, one would expect larger upgrades in risk 

perceptionn than downgrades in the face of similar positive respectively negative shocks. 

Thee channel from credit worthiness to pro-cyclicality depends crucially on the rela-

tionshipp between risk perception and economic performance in emerging markets. Tables 

3.66 and 3.7 present some results concerning this relationship. Ideally one would like to 

111 Which include the implicit guarantees offered to the financial system, the clean-up of liabilities prior 

too privatization, the losses and obligations of the central bank, local governments, state-owned and large 

privatee entities and budgetary and extra-budgetary agencies. 
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Tablee 3.6: Risk perception and GDP growth rates, 1988-1998. 
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Tablee 3.7: Elasticity of the risk rating with respect to above and below average GDP growth, 

1988-1998. . 

usee interest rate spreads as an indication of risk-perception but due to lack of a consistent 

seriess which is available from at least 1988 onwards, we use the risk rating as collected 

byy the Institutional Investor. According to the rating provided by Institutional Investor, 

aa higher risk rating refers to higher creditworthiness; i.e. a higher rating implies lower 

risk-perception. . 

Thee results in Tables 3.6 and 3.7 suggest that if a countries' GDP growth is above 

itss average growth, risk perception by investors decreases. If there is a positive shock to 

GDPP growth, risk perception improves. Whenever there is a large adverse shock to GDP 

growth,, the risk rating falls. For the coefficient in this case is 1.17 and the explanatory 

variablee (GDP growth) is expressed in terms of its deviation from its mean and given our 

definitionn of a negative shock the independent variable takes on negative values (i.e. is 

beloww the mean). The fact that the coefficient is largest for a negative shock for our 33 

emergingg markets as well as for the regions LAC and EAP provides some support for the 

vieww that risk perception is not necessarily a symmetric function of a countries' economic 
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performance.. Finally, risk perception can be seen to be a relative concept since perceived 

creditworthinesss of emerging markets depends negatively on the growth performance in 

moree mature economies. External economic conditions (industrial country growth rates) 

seemm to be important for assigning risks to lending to Latin-America, while for East-Asia 

increasingg import shares can be identified as one factor reducing creditworthiness. 

3.55 Conclusion 

Highh short-term debt relative to international reserves has been identified as a leading 

indicatorr if not the main cause of the recent financial crises in Mexico in 1994, in East-

Asia,, and later in Russia and Brazil. As a consequence, the question of why emerging 

marketss often accumulate large amounts of short-term debt becomes important, possibly 

contributingg to future crisis prevention. This chapter analyzed the determinants of the 

maturityy structure of external debt of developing countries as well as the question of 

whetherr short-term capital flows tend to be stabilizing or destabilizing. The key messages 

are: : 

1.. The maturity of all banking debt has shortened dramatically in the nineties. High 

levelss of short-term lending to emerging markets reflects both push (supply) and pull 

(demand)) factors which are either of a cyclical or structural nature. In addition, 

policyy factors in industrial countries and in borrowing developing countries have 

playedd important roles in shortening the maturity of banking debt flows to develop-

ingg countries. On the 'push side', international banks have faced more competition 

att home and had therefore turned (at least before the Asian crises) to lending to 

developingg countries as a means of raising their profitability. A shorter maturity 

off  such lending inevitably accompanied such rapidly rising exposure to developing 

countries.. Second, lower interest rates at home as well as the growth performance 

inn industrial countries also pushed banks to lend short-term abroad. Third, on the 

policyy side, capital adequacy regulations promoted short-term lending by attaching 

lowerr risk weights to such lending. This is also heightened by past international 

rescuee efforts that have tended to give precedence to and protect short-term claims 

inn order to reduce systemic risks, but which have led to potentially serious moral 

hazardd problems. 

2.. Not all shortening of the maturity structure was due to push factors alone. On 

thee 'pull' side, increased levels of trade that accompanied greater openness of coun-

triess was associated with rising demands for short-term borrowing, especially in 
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thee form of trade credits. Second, cyclically rapid growth in the 1990s in several 

importantt emerging countries, like in East-Asia, also resulted in rapid growth in de-

mandd for short-term financing, not unusually accompanied by asset booms that may 

partlyy explain the phenomenon of growing maturity mismatches. Third, a policy 

off  financial opening and rapid financial integration drew domestic banks to borrow 

heavilyy from abroad (Thailand's Bangkok International Banking Facility and Ko-

rea'ss deregulation of foreign borrowing while remaining controls over equity flows) 

andd this borrowing has been associated with a shortening of maturity. 

3.. The evidence suggests that short-term bank lending tends to be pro-cyclical to 

shockss in emerging markets and subject to sudden large reversals when the credit-

worthinesss of countries deteriorates. Since short-term capital flows tend to strengthen 

boomss and harden bursts, it becomes even more important for policymakers in 

emergingg markets and developing countries to implement automatic stabilizers and 

counter-cyclicall  policies. 

4.. Thus, the results above support viewing short-term capital flows as a mixed blessing. 

Onn the one hand, such flows are associated with trade, FDI, and growth. On the 

otherr hand, their sustainability is not entirely under the control of policymakers in 

emergingg markets and their pro-cyclical nature exposes these countries to increased 

volatilityy and vulnerability to financial crises. 

Inn light of the pro-cyclical nature of private short-term capital flows, and our finding 

thatt this seems to be related to risk perception by lenders, it is interesting to note that 

Dasguptaa and Ratha (1999) have found that lending to emerging markets by international 

financiall  institutions does seem to be counter-cyclical, acting as a lender-of-last-resort, 

althoughh lending by these institutions may affect the incentives of private borrowers and 

lenderss in a perverse way. The presence of these institutions may increase the probability 

thatt emerging markets run into financial distress, but their counter-cyclical lending may 

alsoo play a useful role when developing countries lose access to the international capital 

marketss when they face a large adverse shock. 

Easyy policy solutions for dealing with surges in capital inflows are not available. For 

example,, one way to offset the effects of capital flows on the domestic money supply is 

throughh sterilization. Sterilization has been used by almost all countries in Latin-America 

andd was usually carried out through the sale of bank securities (see Edwards, 1998). 

However,, sterilization can be very costly for the central bank as interest rate earnings 

onn international reserves are much lower that the interest paid on its own securities (see 

Calvo,, 1991). Moreover, the high interest rates on securities may attract further capital 
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inflows,, in turn increasing reserves and pressure on the real exchange rate further. Montiel 

andd Reinhart (1999) indeed provide evidence that sterilized intervention has increased 

totall  capital flows through short-term capital, while it does not affect portfolio flows 

andd foreign direct investment. Among other policy factors, pursuit of strong sterilization 

policiess (in support of relatively fixed or pegged exchange rates) thus potentially attracted 

moree short-term capital flows. 

AA second way to manage undesirable capital inflows is by imposing some form of 

capitall  controls. In fact, many countries have experimented with one form of control 

orr the other. In Chile, the restrictions take the form of minimum stay requirements for 

directt investment inflows. Moreover, other forms of capital inflows arc subject to non-

interestt bearing reserve requirements (for more details see Edwards. 1998). In Colombia, 

restrictionss take the form of a variable reserve requirement on foreign loans, except trade 

credit,, to the private sector. Although in both countries these forms of capital controls 

seeminglyy have not resulted in lower volumes of capital inflows, the maturity structure of 

thesee inflows has been shifted towards flows that are not affected by these implicit taxes 

(seee Montiel and Reinhart, 1999). 

Malaysia'ss experiment with taxing capital outflows allowed for a policy that lowered 

domesticc interest rates while maintaining a fixed exchange rate. Stimulating capital out-

flowss to limi t net capital inflows on the other hand may only increase capital inflows. For, 

riskss as perceived by investors may decrease because they can always leave if the economic 

conditionss worsen (see Laban and Larrain, 1997). Also capital flight by domestic (privi-

leged)) parties after an adverse shock may increase financial vulnerability (see Frankel and 

Schmuklerr (1996) and Kaufmann, Mehrez, and Schmukler (1999), for the role of domestic 

partiess before and during periods of capital flight), which is the subject of Chapter 5. 

Increasingg foreign equity ownership in developing countries, especially in financial 

institutions,, may be one option to reduce the vulnerability of these countries to changes 

inn investor sentiment (see Obstfeld, 1998). Hedging is an alternative instrument, for both 

lenderss and borrowers, to reduce exposure to exchange rate, terms of trade, or interest 

ratee risks. It may be possible for countries to limi t the fluctuations in capital flows with 

somee forms of controls, while at the same time benefiting from increased risk-sharing 

throughh options, forwards, and futures. Thus, does one really need additional external 

financingfinancing in times of a bad shock to take full account of the insurance character of the 

capitall  market, or can a country also insure itself by using these derivatives to prevent 

thee actual need of extra external financing? 

Onn the other hand, it is also important to notice that financial derivatives allow 

forr highly leveraged, speculative, positions. Moreover, they may decrease transparency, 
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increasee the market power of some parties, and together with the difficulties in enforcing 

certainn derivative contracts and transactions may increase systematic risk. Even if banks 

hedgee their exposure to risks, the corporate sector may not, thereby taking account of the 

interestt rate spread while perceived exchange rate risk is small. Then banks are indirectly 

exposedd to exchange rate, interest rate, and terms of trade fluctuations as well since credit 

riskk wil l be affected. Related to this, and especially if there is a large degree of currency 

convertibility,, introducing capital controls should be targeted at limiting all short-term 

borrowingg instead of just external short-term borrowing. 

Inn short, participation in the 'global capital market' could seriously complicate macroe-

conomicc management if growth rates of short-term debt are pro-cyclical while easy policy 

solutionss to counter these effects are not available. In this light, an important difference 

betweenn developed (OECD) and emerging market economies comes from the degree of 

domesticc adjustment offered by automatic stabilizers such as taxes and transfers and one 

wouldd expect that developing countries need more external financing when faced by a neg-

ativee shock than more mature economies (see Easterly, Islam, and Stiglitz, 1999). As a 

consequence,, imposing counter-cyclical macroeconomic policies in emerging markets may 

bee one effective way of dealing with the volatility imposed by pro-cyclical capital flows. 
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Chapterr 4 

Coordinationn of Speculation 

4.11 Introductio n 

Thee recent financial crises in Asia not only show that countries are interdependent, but 

alsoo that speculators select one country at a time for their attack, given that there are 

severall  candidates that more or less face the same kind of problems. Since individual 

speculatorss rarely have sufficient resources to attack a fixed exchange rate successfully by 

themselves,, coordination among speculators is essential. As coordination takes time, the 

actuall  date of the attack depends on the dynamic process which governs the evolution of 

coordination.. Following this line of reasoning, we try to give an answer to the question 

raisedd by Obstfeld and Rogoff (1995, p.86): 'the speculative attack on the British pound 

inn September 1992 would certainly have succeeded had it occurred in August - so why 

didd speculators wait?' Our answer emphasizes that just before the EMS crisis several 

currenciess were vulnerable to a speculative attack. Hence, speculators had to coordinate 

soo that they aimed at the same currency. As this coordination takes time, the exchange 

ratee is not seriously attacked as early as the state of fundamentals might suggest. Instead, 

thee parity is only abandoned as soon as a focal point has emerged. 

Inn this chapter we study the consequences of adding coordination problems among 

currencyy speculators to Krugman's seminal (1979) model of balance of payments crises 

and,, particularly, its linear variant developed by Flood and Garber (1984).l'2 These models 

showw that one reason for a balance of payments crisis lies in the fact that a fixed exchange 

ratee regime will collapse when policymakers pursue an expansionary domestic credit policy 

relativee to the anchor country in the presence of perfect capital mobility. In the presence 

'Fromm now on denoted by KFG. 
2Floodd and Garber also consider a stochastic discrete-time variant of Krugman's model which gives 

risee to a forward premium. 

75 5 
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off  sufficiently liquid speculators, the KFG model in effect predicts that a fixed exchange 

ratee can only survive if the rate is equal to the perfectly observed equilibrium rate. The 

implicationss of this result are at odds with the following five stylized facts of balance of 

paymentss crises. 

First,, the currency is usually overvalued prior to the occurrence of an attack.3 Second, 

ann exchange rate jump occurs at the moment of a successful speculative attack, instead 

off  the continuous transition from fixed to flexible rates as predicted by KFG.' Third. 

speculatorsspeculators make profits, at least as a group. Indeed, a major distinction between flexible 

andd fixed exchange rates is that speculators play a zero sum game against each other under 

thee first arrangement (one speculator's profits are another speculator's losses), whereas 

theyy are able to make profits under the second arrangement. These profits are made at the 

expensee of the central bank which suffers capital losses on its foreign exchange positions. 

Off  course, profits for the group of speculators arc related to currency overvaluation before 

thee crisis and devaluation at the moment of the successful attack. 

AA fourth stylized fact of recent speculative attacks is contagion: the occurrence of 

several,, subsequent, speculative attacks on different currencies, with the result that a 

successfull  attack on one currency increases the probability of a successful attack on an-

otherr currency. As KFG use a two-country model, in which one currency is fixed to an 

anchorr currency, their set-up is unable to shed any light on this issue of contagion. We 

presentt a multi-country extension of the KFG framework in which contagion arises natu-

rally.. In essence, the reason that several, subsequent, attacks occur is that all countries in 

ourr model have weak fundamentals. Contagion arises because a successful attack in one 

countryy both increases the speculative funds and decreases the number of options that 

aree available to speculators. As a consequence, successful coordination among speculators 

occurss faster if there have been more successful attacks in the recent past and this implies 

thatt subsequent speculative attacks occur with ever shorter time intervals in-between. 

AA fifth, and for our purpose last, stylized fact of speculative attacks that deserves 

ann explanation is that reserves often show large fluctuations before the fall of a fixed 

exchangee rate regime. In KFG, reserves decrease monotonically before the attack. In our 

model,, these fluctuations in reserves before the attack are the consequence of speculators 

communicatingg with each other by means of trading. They do this by taking alternating 

shortt positions in the currency they prefer to attack. These short positions in turn give 

3See,, for example, Dornbusch and Werner (1994) and Sachs et al. (1996a) on the Mexican peso-crisis; 

Dornbuschh et al. (1995) on the experience of several countries with currency crises and collapses; and 

Helpmann et al. (1994). 
4Seee also Obstfeld and Rogoff (1995) on these two aspects of speculative attacks. Obstfeld (1995) 

discussess the experience of several countries with fixed and flexible exchange rates in general. 
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risee to the fluctuations in reserves before the attack. 

Inn this chapter we wil l explain these five stylized facts by analyzing the coordination 

problemss among speculators that arise in a multi-country extension of the KFG model 

inn which speculators are only able to communicate imperfectly with each other by means 

off  trading. First, in Section 4.2, we discuss the discrete time KFG model. Then, in Sec-

tionn 4.3, we analyze the dynamics of coordination when two identical countries fix their 

currenciess vis-a-vis a third anchor currency. Section 4.4 considers the general case for m 

identicall  countries that fix their currencies vis-a-vis some anchor currency and presents 

thee qualitative implications of our framework for contagion. Section 4.5 concludes and 

givess some suggestions for possible extensions and alternatives. The Appendix contains a 

specificc illustration of the dynamics of coordination when communication between specu-

latorss is formalized by signals being drawn from a Beta distribution. 

4.22 The Discrete Time KFG Model 

Inn this section we review KFG's model in which there is one country that fixes its exchange 

ratee against some second anchor country. We write their model in discrete time which 

allowss a more tractable and natural analysis of the incentives of speculators: 

MMtt , ^ 
—— = a0 - aiit ai > 0 (4.1J 

MMtt = Rt + Dt (4.2) 

ADADtt = Dt - D  ̂ = }x / i > 0 (4.3) 

PtPt = P^St (4.4) 

itit  = it+ g (4.5) 

Equationn (4.1) gives the money market equilibrium condition, where Mt, Pt and it are 

thee home country's domestic money stock, price level, and interest rate in period t, re-

spectively.. Equation (4.2) shows that the domestic money stock equals the country's 
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internationall  reserves (Rt) plus domestic credit (Dt)- Equation (4.3) states that domestic 

creditt grows by a constant amount /J. Equations (4.4) and (4.5) impose purchasing-power 

parityy and uncovered interest-rate parity, respectively. The exchange rate, St, is expressed 

ass the number of units of home currency per unit of foreign currency. An asterisk attached 

too a variable indicates 'foreign'. The last term on the right hand side of (4.5) shows that 

thee expected equals the actual rate of exchange rate change; i.e. the assumption of perfect 

foresightt is imposed. 

Att t — 0 reserves are equal to RQ. AS long as the exchange rate is fixed at S, reserves 

adjustt to maintain money market equilibrium: ARt = —/J.. If we denote the combined 

fundss of speculators by 9 = RQ. the moment when reserves have reached the critical level 

iss equal to time t = 0. The central bank defends the fixed exchange rate until it has run 

outt of reserves. From that point on, the exchange rate floats freely forever. Substituting 

(4.4)) and (4.5) in (4.1) gives: 

MMtt=-yS=-yStt-6{S-6{St+1t+1-St),-St), (4.6) 

wheree 7 = (a0P* — a\P*i*),  which is assumed to be positive, and S = a\P*. After the 

attack,, money market equilibrium requires that equation (4.6) holds. Moreover, after the 

attackk the stock of reserves is zero, so that Mt — Dt and AMt — ADt — ji. Using the trial 

solutionn St — Ao + X\Mt, we arrive at the following expression for the 'shadow floating' 

exchangee rate: 

S[S[ = % + -Mt (4.7) 

Wee assume SQ = 5- What wil l be the optimal moment to attack the currency if speculators 

cooperate?? On the one hand, they would be willin g to wait forever as the difference 

betweenn the shadow floating rate and the fixed exchange rate becomes larger and larger. 

Onn the other hand, however, reserves keep on falling gradually until there are no reserves 

left.. At t = 0 reserves are equal to RQ. In each period, reserves decrease by the amount 

fifi  and, when reserves are equal to zero at some t = g, the exchange rate wil l float, even 

thoughh there has not been a speculative attack. The moment where reserves are exhausted 

withoutt an attack is given by Ro — gn — 0, i.e. when g — a. Hence, speculators are not 

ablee to make any profit when they delay their attack until t — g. 

Thee optimal moment to attack the fixed exchange rate regime if speculators cooperate 

andd form a coalition is obtained by the maximum value of aggregate profits:5 

üProfitss of the coalition are divided equally among the identical speculators. 
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Sf,RSf,Rtt,iTt ,iTt 

Figuree 4.1: Reserves, overvaluation, and aggregate profits. 

"t "t (sr-s) (sr-s) Rt Rt (4.8) ) 

Ass [S[ — S) =  l-è and Rt = R0 — tfx, we have: 

ATrATrtt = ^[Ro + {l-2t)fi] 
7 7 

(4.9) ) 

Thee term in brackets gets smaller and smaller as time proceeds. Profits, ir t, over time for 

thee coalition are shown in Figure 4.1. Rt has a slope of —/x and S[' of  E.ü Thus, aggregate 

profitss for the speculators are maximized when the attack takes place at t = t*, where: 

t* t* 
RQRQ + /i 

2fj.2fj. ' 
(4.10) ) 

whichh follows from setting A7rt = 0 in eq. (4.9). 

66 We have drawn the figure as if the model is in continuous time. 
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However,, in general, attacking at t*  may be in the interest of the group of speculators, 

butt no individual speculator has an incentive to wait this long if a credible commitment is 

nott possible. This is because in the KFG model, speculators are assumed to be liquid in the 

sensee that the combined speculative funds of all the speculators planning to participate 

inn the attack are larger than the amount of reserves held by the central bank. As a 

consequence,, there wil l be competition for reserves among speculators. This competition 

setss in motion a process of backward induction such that the attack wil l already occur at 

tt = 0. As can be seen in Figure 4.1, then profits for speculators are equal to zero as the 

exchangee rate does not jump. Moreover, the domestic currency has been undervalued, 

andd reserves fall monotonically, preceding the attack. 

Thesee results are clearly at odds with the stylized facts of balance of payments crises 

ass mentioned in Section 4.1. This contrast follows from the fact that in the KFG model a 

fixedd exchange rate regime can only be supported as long as the fixed rate is equal to the 

equilibriumm exchange rate. The reasons for this are that the equilibrium exchange rate is 

determinedd by the economies' fundamentals, these fundamentals are perfectly observed 

byy liquid speculators, and there is a unique fixed exchange rate value that corresponds 

withh the fundamental equilibrium rate. As a consequence, as soon as a country adopts 

ann expansionary domestic credit policy, the fixed exchange rate regime wil l collapse. 

4.33 Coordination in the KFG Model 

Inn this section we focus our attention on coordination problems among speculators that 

arisee in a multi-country extension of KFG/ In this way, we show that waiting by specu-

latorss is the inevitable consequence of the fact that successful coordination, accomplished 

throughh imperfect communication, takes time. It does not mean that speculators remain 

passivee in the run-up to a speculative attack. They are taking short positions in weak 

currenciess as soon as a misalignment occurs. However, it takes time before a sufficient 

numberr of speculators have taken short positions in the same currency for the fixed ex-

changee rate regime to collapse. 

Wee adapt the KFG model by assuming that there are two identical countries that fix 

77 The issue of coordination in a multi-country speculative attack setting is also studied by Bui ter et 

al.. (1996, 1998). However, they focus on coordination between policymakers. In a recent paper, Morris 

andd Shin (1998) analyze coordination and costs of speculative trading in a two-country model with self-

fulfillin gg currency attacks. They demonstrate that these models do have a unique equilibrium when 

speculatorss face uncertainty about the fundamentals. Obstfeld (1996) discusses coordination problems 

amongg two speculators, also in a model of self-fulfilling currency attacks. 
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theirr exchange rates vis-a-vis a third country, the anchor country. The situation of each 

off  these two 'pegging' countries is described by the model in Section 4.2. In particular, 

fromm t = 0 onwards both currencies are vulnerable to an attack in the sense that their 

currenciess are overvalued. We assume that every speculator is small; i.e. has a limited 

amountt of speculative funds. The type of coordination that arises is such that speculators 

needd each other. In other words, a sufficient fraction of the total number of speculators 

hass to focus attention on the same currency, as this is the only way to gather sufficient 

resourcess to buy up all the central bank's reserves. The total amount of speculative funds 

off  all speculators is again equal to 9. 

Wee assume a continuum of speculators normalized on [0,1] and that initial beliefs at 

tt — 0 are such that a fraction p0( l ) of total speculative funds available to all speculators 

optss for currency 1, and a fraction pQ(2) = 1 - p0( l ) of the speculators opts for currency 

2.. Without loss of generality we assume that p0(l) > p0{2). Opting for a currency means 

thatt a speculator takes a costless short position in that currency. 

Thee total value of all the short positions taken against a currency at the beginning of a 

periodd implies a corresponding drop in the reserves of that country. However, if the total 

valuee of these short positions proves to be insufficient for the exchange rate to collapse, 

thesee positions are cancelled at the end of the period, and the stock of reserves returns 

too the level it would have had in the absence of speculation. Thus, reserves change from 

onee period to the next because of monetary expansion with —p and, additionally, 'inside' 

eachh period because of speculation. The latter change is equal to —pt(i)9 for i = 1,2. The 

accountingg equation for reserves of country i then becomes, with R0 denoting the stock 

off  reserves at the beginning of time t = 0: 

RRtt{i){i)  = R0 - tfi - Pt{i)9 (4.11) 

Equationn (4.11) implies that ARt(i) = -p-Apt(i)9. Thus, if speculative pressure proves 

insufficientt for a successful attack, the short positions pt(i)9 are cancelled and we move 

too period t + 1 inheriting a stock of reserves equal to R0 — tp from the previous period.8 

Att the beginning of each period speculators reconsider in which of the two currencies 

theyy want to take a new position. Since they know that they have to coordinate in order 

forr the attack to be successful, they decide to take a short position in that currency in 

whichh most speculators took a short position during the previous period, as reflected in 

thatt country's temporary drop in reserves. Thus, during the process of coordination, 

8Noticee that the identity in (4.11) is identical to the change in reserves in the previous section except 

thatt there pt(i)d = 0 until reserves are exhausted completely in one stroke. 
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speculatorss communicate by means of trading. 

However,, there are several reasons why, in practice, it is difficult for speculators to 

determinee which part of the reserve fluctuations can be attributed to speculative positions 

takenn by other speculators. The stock of reserves also changes if there is a current account 

imbalancee or if the country obtains some new funding, for example from an international 

financiall  institution, other central banks, the international capital market, or a state 

enterprise.. Moreover, speculative pressure may not show up in reserve changes because 

thee foreign assets of a commercial bank, rather than the official reserves, are used to finance 

speculativee outflows. Moreover, the value of reserves wil l fluctuate because periodically 

theyy are reassessed and since the rate of return on reserves is added. In all these cases, 

communicationn between speculators through reserve changes is far from perfect, as it 

becomess hard to discover which currency other speculators attacked in the previous period. 

Off  course, the analysis of coordination depends crucially on the dynamic process that 

iss assumed to govern the selection among alternatives.9 However, whatever the procedure 

chosen,, coordination usually takes time. The coordination process starts as soon as a 

currencyy becomes misaligned and is completed when a sufficient number of speculators 

havee selected the same currency. Then we say that a focal point has emerged. We are 

interestedd in the factors that determine when such a focal point has emerged, as this 

momentt indicates a successful attack and, therefore, determines the size of the jump in 

thee exchange rate and the resulting profit for each speculator participating in the attack. 

Firstt of all, we have to determine the required value of short positions in order for an 

attackk to be successful. Then we should determine the actual value of short positions per 

currencyy over time. 

Wee again assume that the total value of financial funds of all speculators, 9, is such 

thatt the required fraction of these funds, pT
Q{i),  needed for a successful attack against 

currencyy i = 1, 2 at t — 0, is equal to 1. In other words, at t = 0 an attack can only 

bee successful if all speculators coordinate their activities on the same currency. Thus, as 

inn the KFG model discussed in the previous section, 6 = RQ denotes the critical level of 

reserves.. In general, a successful attack occurs as soon as: 

pptt(l)>p(l)>p rr
tt(l)(l)  (4-12) 

yRecentt specifications of such dynamic processes include Crawford and Haller (1990); Kandori et al. 

(1993);; and Young (1993). Van Huyck et al. (1990, 1991) analyze pure coordination games with multiple 

equilibriaa and report experimental evidence on decision making under strategic uncertainty. Young (1996) 

iss a simple introductory paper. An early paper stressing the importance of strategic complementarities 

andd coordination failures in macroeconomic models is Cooper and John (1988). See also Kramarz (1996). 
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Thee required fraction of speculators for a successful attack declines over time as central 

bankk reserves are falling in both peripheral countries from one period to the next due to 

thee expansionary domestic credit policy according to: 

^ ( l ) = P o ( l ) - | ii = l - | i (4.13) 

Thus,, at a time * for which the inequality in (4.12) holds, the fraction of financial funds 

off  speculators used to take short positions in currency 1 implies such a large drop in 

thee reserves of country 1 that the fixed exchange rate regime collapses. We are left with 

determiningg pt{\). 

Ass was mentioned above, communication among speculators occurs on the basis of 

tradingg in currencies.10 More specifically, we assume that each speculator receives an 

idiosyncratic,, noisy signal at each time t, about these fluctuations in reserves during the 

previouss period for both countries. These signals are assumed to be independently and 

identicallyy distributed and refer to the fraction of speculators that took a short position 

inn each currency in the previous period. Since they are searching for the currency that 

attractedd most speculation in the previous period, it is / V i ( l ) _ A - i ( 2) t n a t matters. 

Thus,, the signal received by speculator je [0,1] at time t is defined as: 

Zjt=Pt-i{l)-Pt-i(2)+£Zjt=Pt-i{l)-Pt-i(2)+£ jtjt,, (4.14) 

wheree ejt is an idiosyncratic noise term with cumulative distribution function F and 

correspondingg probability density function ƒ. 

Wee impose the behavioral assumption that speculators who receive a positive signal 

optt for a short-position against currency 1. After all, in this case, the information obtained 

suggestss that the fraction of speculators that attacked the first currency is larger than the 

fractionn that attacked the second currency. Then, the fraction of speculators receiving 

aa positive signal is equal to 1 - F (pt_x{2) - pt_x{\)) where F is monotonically non-

decreasingg given our behavioral assumption. As a consequence, for currency 1 at time t, 

wee have: 

A( l )) = l - F ( A _ 1 ( 2 ) - p ( _ 1 ( l ) ) (4.15) 

Thiss is the equation for the dynamics of coordination. We make the following assumption 

onn the shape of the density function: 

10Caplinn and Leahy (1994) also discuss a model, applied to industry investment, in which individuals 

gatherr or receive private information, which they convey to others through changes in their behavior. 
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A ll  the domain of ƒ is included in [-1,1] (i.e. Vi, ejte[-l,l])  and ƒ is symmetric 

bell-shaped. . 

Givenn this assumption, we have the following result: 

Rll  pt( l ) converges towards 1 if p0{l)  > \\ pt( l ) converges towards 0 if p0( l ) < \; for 

p0( l )) = \ we have the (unstable) equilibrium p,(l) = \. 

Proof.. Given symmetry of F we have pt( l ) = F (2pt_l{\) - l ) and. without loss of 

generality,, we can consider the case where p0( l ) > \. It suffices to show that pt(l) wil l 

exceedd any value k, satisfying p0(l ) < k < 1. within finite time. F is non-decreasing 

andd under the other assumptions the derivative F' = f is non-increasing (since ƒ is bell-

shaped)) on [|, 1], which implies that F is concave on , 1]. The only fixed points in , 1] 

beingg \ and 1, the increments F{2pt{\) - 1) - pt{\) are positive and bounded away from 

00 on [p0{l),k].  This implies that p,+1( l ) - p,( l) for p0( l ) < pt{\) < k. is bounded from 

beloww by a positive constant a = min(F(2pt( l ) - 1) - pt(l), F{2k - 1) - k), so that pt{\) 

wil ll  exceed k in no more than {k - p0(l))/a time steps.

AA graphical characterization of the dynamics of coordination is shown in Figure 4.2. 

Accordingg as speculators receive more noisy signals, communication among them is more 

difficult ,, and the dynamics of coordination become slower. This is illustrated in Figure 

4.22 by the curve labelled h (high noise) relative to the curve labelled / (low noise) and is 

summarizedd in Result 2: 

R22 The number of time steps required to exceed a given level k, satisfying p0(l ) < k < 1. 

startingg from a given initial value p0{l)  > ~r is non-increasing with decreasing noise 

scale. . 

Proof.. Consider the sequence p*t(l) upon a multiplication oÏ£jt by a noise scale factor 

5.. governed by the dynamics of F*{x) = F{x/s) for 0 < s < 1. A lower value of s implies 

lesss noisy signals. Since F is non-decreasing, F*(2z - 1) > F(2x - 1). This implies 

Pt+MPt+M  ̂ A+iU ) whenever p*(l ) > pt(l) > \. For pJJ(l) - p0( l ) it follows by induction 

thatt p*(l ) > Pt{\). u 

Givenn our assumption p0( l ) > p0{2), so that p0( l ) > \. it follows that the fraction 

off  the total value of financial funds of all speculators used in short positions against 
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ft-i(l) ft-i(l) 

Figuree 4.2: Dynamics of pt{\) for low (I) and high (h) variance of ƒ(.) respectively. 

currencyy 1 increases over time. In other words, country 1 gradually becomes a focal 

pointt for speculators. In the Appendix we present an illustration of the dynamics of 

coordinationn for the special case in which the signals are drawn from a Beta distribution. 

Thiss immediately implies that speculative pressure against currency 2 decreases over 

time.. For that reason policymakers in country 2 may think that their currency has with-

stoodd speculative pressure even though their currency is becoming increasingly overvalued. 

Thiss follows from the fact that speculators recognize that they have to coordinate their 

activitiess on one country, which implies that the other country, temporarily as we wil l see 

inn the next section, becomes less vulnerable to such an attack. 

Substitutingg equations (4.15) and (4.13) in (4.12) gives us an expression for the con-

ditionss that determine the moment of successful coordination; i.e. the moment when a 

focall  point has emerged: 

F ( 2 p t _ 1 ( l ) - l ) > l l 
/// / 

RR0 0 

(4.16) ) 

Followingg Result 1 the Ihs increases in t, while the rhs decreases in t. At t = 0 the 

requirementt for successful coordination is equal to p0( l ) = 1. In other words, wc obtain 

thee results of KFG, where the attack takes place at t = 0, in the special case that all 

speculatorss select the same currency at the start of the coordination game. Of course, 

iff  there is only one 'pegging' country, as in KFG, the condition p0( l ) = 1 is triviall y 

satisfied. . 

Inn general, we see that the time it takes before a focal point has emerged increases if 

initiall  differences in the volume of short positions taken in the two currencies are small; 
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i.e.. when p0(l) is close to ^. In that case, it is hard for speculators to determine which 

countryy was selected by most speculators in the previous round, given the amount of noise 

inn communication. Also, the emergence of a focal point takes more time if the level of 

domesticc credit growth is smaller relative to the initial amount of reserves, since then the 

requiredd fraction of speculators for a successful attack decreases less fast. 

Followingg Result 2, as communication gets more noisy, it takes longer before successful 

coordinationn occurs, as it becomes harder to infer which currency other speculators have 

attacked.. For p0(l) < 1, successful coordination can be achieved already in the second 

roundd if communication is almost perfect. Then all speculators observe at t — 1 that 

mostt short positions were taken in currency 1 at t = 0. 

Althoughh the KFG model has a unique equilibrium where the attack takes place at 

thee moment when a country with a fixed exchange rate regime adopts an expansionary 

domesticc credit policy, our extension of KFG to two symmetric countries and liquidity-

constrainedd speculators contains multiple-equilibria. In the spirit of Obstfeld (1996), if a 

sufficientt number of speculators coordinate their trading against the same currency, the 

fixedd exchange rate regime collapses. If not, the fixed parity remains in place. 

Denotingg the moment when a focal point has emerged by t =J, we know how long 

speculatorss have to wait until their attack is successful and therefore we know: 

1.. the duration of overvaluation of the nominal exchange rate: 1 periods; 

2.. the degree of overvaluation, which is also the jump in the exchange rate, and the 

widthh of the gap between the fixed rate and the rate at which the currency floats 

withoutt being attacked successfully: S- — S— ^§-\ 

3.. aggregate profit for the speculators participating in the attack: 6p- (1)-^; 

4.. the central bank's loss of reserves due to the attack equals, from (4.11) with R-t{l)  = 

0,, p-(l)9 = R0- t & and, 

5.. the fluctuations in reserves, inside a period due to speculation, in reserves in each 

country,, —p — pt(i) -9 for i = 1,2, respectively. 

4.44 The General Case and Contagion 

Inn this section we wil l briefly argue that all our qualitative results for m — 2 carry over 

too the general case, in which m > 2 identical countries fix their currency vis-a-vis the 

currencyy of an anchor country. We rank the m countries according to their vulnerability 
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too an attack, as perceived by speculators on the basis of their initial beliefs. Without loss 

off  generality, we rank them in decreasing order of vulnerability from 1, ...,m. In other 

words,, the fraction of speculators that opt for country i — 1, ...,m, on the basis of initial 

beliefss in period t = 0, is, in decreasing order, p0( l ) , p0(2),...,p0(m). This gives rise to 

aa drop in reserves in t = 0 equal to -p - p0(l)  9,..., -p - p0(m) - 6. Again, as in the 

previouss section, speculators do not perfectly observe these variations in reserve levels 

duee to speculation inside a period. They receive a noisy signal, in each period t, about 

thesee temporary fluctuations in reserves for each country i = 1,..., m. 

If,, for example, the difference in previous period trade against currency 1, respectively 

m,m, is large then m is no longer a candidate for taking a short position in its currency. 

Inn that case, despite the noise involved in the communication among speculators, no one 

wil ll  take a short position in currency m anymore and speculative pressure against this 

currencyy wil l cease. Policymakers in this country observe that speculative pressure against 

itss currency decreases and may even become zero, which may give them the impression 

thatt trust by financial markets in their currency has been restored. 

Sincee 1 is the most preferred alternative in t — 0 and because of the continuum of 

speculators,, we can be sure that the number of speculators that opt for this alternative 

wil ll  increase over time so that pt{\) wil l approach unity. As the noise is constant, while 

thee difference in previous period trade against the currencies widens, more and more 

speculatorss wil l take a short position in currency 1. 

Sincee the required fraction of speculators for a successful attack, pr
t(l), is the same as 

discussedd in the previous section, we can conclude that the selection of a focal point in 

thee case where m countries peg their exchange rate depends on the same factors which 

governedd the process of coordination in the two-country case. The only difference is that 

successfull  coordination takes longer to achieve as more currencies are ready for an attack. 

Becausee it takes longer for a focal point to emerge, the duration of overvaluation wil l be 

longer,, the eventual devaluation larger, and the loss of reserves in the attack smaller. 

Afterr speculators have selected a focal point and, consequently, attacked the fixed 

exchangee rate regime of country 1 successfully, nothing prevents them from coordinating 

theirr speculative activities on the remaining (m - 1) currencies. In our model, subsequent 

speculativee attacks on different currencies arise because all countries have weak funda-

mentalss and are vulnerable to a speculative attack. Nevertheless, the speculative attack 

onn currency 1 in the first round facilitates a subsequent speculative attack on the other 

currenciess because the process of coordination occurs faster, implying faster selection of 

aa new focal point. The reasons are threefold: (1) The profits made by speculators in the 

firstt attack increase their financial funds, implying a faster coordination process; (2) After 
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thee collapse of the first currency, the amount of reserves of the other countries, R-t, is 

muchh smaller than the amount of reserves, R0, that the central bank of the first country 

startedd with; and (3) The number of strategies has decreased. 

Forr these reasons, our analysis predicts that subsequent speculative attacks take place 

fasterr and faster. As a consequence, the decrease in speculative pressure against all cur-

rencies,, except the first during the process of coordination on country 1. is only temporary 

andd policymakers should not feel comfortable about this decrease in pressure from finan-

ciall  markets. As soon as currency 1 has been attacked, speculative pressure returns to the 

otherr currencies with a vengeance. Successful coordination on one country implies a faster 

emergencee of a new focal point and this contagion implies that subsequent speculative 

attackss occur at increasingly shorter time intervals.11 

Ass all countries are identical, our set-up would predict that currencies attacked later 

wil ll  lose less reserves in the attack, although both the devaluation and the degree of over-

valuationn of the nominal exchange rate wil l be larger. Also the duration of overvaluation 

wil ll  be longer. However, coordination in the first round may have taken so much time 

thatt some of the m countries have already solved their problems. Speculators are then 

tooo late to attack those currencies. 

Consequently,, our analysis also suggests that, even though countries are identical, some 

mayy be hit by an attack, while others have enough time to reverse their policies and avoid 

aa currency crisis. This implies that it is possible to follow expansionary domestic credit 

policiess under fixed exchange rates temporarily, as long as other peripheral countries 

doo the same. For, as in KFG, the critical level of reserves is reached at t = 0 in our 

approachh as well. However, since the combined speculative funds are divided among all 

thee overvalued currencies, the actual level of reserves at which a successful attack takes 

placee can be much lower compared to the case of a unilateral expansionary credit, policy 

ass in KFG. Then, the policymaker has to weigh the benefits of temporary discretionary 

policyy against the expected costs of a speculative attack if his country is selected by 

speculators. . 

4.55 Concluding Remarks 

Assumingg that each speculator has a limited amount of resources for speculation allowed 

uss to analyze the selection of a focal point. For a successful attack a sufficient number 

111 It may even be the case that the reserves of the countries which remain vulnerable to an attack have 

decreased,, or speculative funds have increased, so much that several countries can be attacked successfully 

att the same point in time. 
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off  speculators have to select the same currency. Speculators communicate, imperfectly, 

withh each other by trading in a currency. In our approach the short positions taken 

byy speculators are reversed periodically. This occurs in all countries with overvalued 

currencies.. Speculators not only take these short positions to provoke the collapse of the 

exchangee rate, but these positions are also the medium through which they communicate 

withh each other. As soon as the total value of these short positions is sufficiënt to buy up 

alll  the remaining reserves of a country, the currency is devalued, speculators make profits, 

andd subsequently their attention wil l be directed to the next overvalued currency for an 

attack.. The policymakers involved may be surprised, since speculative pressure on their 

currencyy had decreased recently. 

Thiss explanation of why speculators have to wait before their attack is successful 

clarifiess how and when market expectations coordinate on a particular set of expectations. 

Whenn one strategy is ultimately selected by a number of players sufficient for a successful 

attack,, we say that a focal point has emerged. In our case, the initial beliefs of the 

speculatorss are the factor that determines which currency wil l eventually become the 

focall  point. 

Ourr analysis produces the following general conclusions: 

1.. The emergence of a focal point takes more time when, at the start of the coordination 

game,, there are only slight differences in the 'popularity' of different countries, when 

thee number of currencies vulnerable to an attack increases, when communication 

betweenn speculators is noisier, and when domestic credit creation relative to the 

initiall  amount of reserves is smaller. 

2.. It takes time before a sufficient number of speculators take short positions in the 

samee currency for the fixed exchange rate regime to collapse. Then, referring back 

too the quotation cited in the introduction, a currency may be successfully attacked 

inn September, although the state of fundamentals allowed an attack in August. 

3.. The duration and extent of overvaluation of the currency before the attack, as well 

ass the size of the devaluation when the attack is launched, depend positively on how 

longg it wil l take for speculators to select a focal point. 

4.. The loss of reserves of the central bank in the speculative attack depends negatively 

onn the time it takes for speculators to coordinate their actions. 

5.. Reserves of the countries under attack fluctuate. These fluctuations are the conse-

quencee of the short positions taken by speculators which allow them to communicate 
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indirectly.. Speculative pressure increases over time on the currency being selected 

ass a focal point and decreases temporarily on the currencies of the other countries 

involvedd in the coordination game. 

6.. A successful attack on one currency implies faster successful coordination of specu-

lativee activities on the remaining overvalued currencies, since speculative funds have 

increased,, the options for speculators are reduced, and reserve levels of the remain-

ingg countries have decreased. Subsequent speculative attacks on different countries 

thereforee occur faster and faster. Countries which become later focal points will 

losee less reserves in the final attack, experience a longer period of overvaluation of 

thee currency prior to the attack, and undergo a larger devaluation at the moment 

off  the attack. 

Coordinationn takes time when communication between speculators is imperfect, and 

duringg this time currencies become overvalued despite perfectly observed weak funda-

mentals.. It is even possible that coordination takes too long. i.e. by the time it happens 

policymakerss have already reversed their policy of excessive domestic money creation. 

Thee exchange rate may not be attacked successfully in this case, even though there was 

ann interval where speculators could make profits by attacking the currency. In effect, 

thiss suggests that, following expansionary domestic credit policies in the presence of fixed 

exchangee rates and perfect capital mobility is possible for some time as long as other 

peripherall  countries do the same and speculators are liquidity constrained. 

Ass mentioned, KFG consider the occurrence of a speculative attack as the rational 

responsee of speculators to weak fundamentals. Alternative explanations based on multiple 

equilibriaa and self-fulfillin g expectations can be found in Obstfeld (1986, 1994), although 

Krugmann (1997b) too argues that a model which stresses the importance of self-fulfilling 

crisess must be founded on wTeak fundamentals in one way or another. More specifically, 

Obstfeldd (1994) argues that if speculative currency crises arc a manifestation of possible 

multiplee equilibria, an obvious barrier to understanding them is the lack of any convincing 

accountt of how and when market expectations coordinate on a particular self-fulfilling set 

off  expectations. 

Inn this chapter we shed some light on this issue of coordination. Although we discussed 

ourr coordination process in the KFG framework, the analysis can easily be extended 

too situations in which several countries are vulnerable to a speculative attack for other 

reasonss than weak fundamentals caused by an expansionary domestic credit policy. For 

example,, many recent studies argue that a major cause of the recent financial crises in 

Asiaa had to do with an excessive build-up of short-term obligations denominated in foreign 
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currencyy (see, for example, Chang and Velasco (1998b, 1999)). Our study of the selection 

processs by speculators could also be fruitfull y applied to a situation in which several 

countriess have weak fundamentals because they all face liquidity problems. 

Severall  extensions of our approach present themselves. For example, how does our 

analysiss change when speculators command different amounts of speculative funds? More 

specifically,, does the presence of a 'big' speculator, who can act as a leader, facilitate 

coordination?122 Our emphasis on coordination problems among speculators can also shed 

somee light on other issues. For example, how does the analysis change when some of the 

mm countries can expect support from an international lender (of last resort)? 

Additionally,, some authors have pointed out that the presence of a lender of last 

resortt has an adverse effect on the incentives of policymakers. Then the probability 

thatt such a country has to deal with a speculative attack will increase. Besides this 

morall  hazard effect, the presence of a lender of last resort in our framework points to 

aa second channel which may increase the probability that a balance of payments crisis 

wil ll  occur, i.e. the country with international support becomes slightly different from the 

otherr countries and may therefore become an easy focal point for speculators. Further 

researchh on coordination problems among speculators seems fruitful to understand many, 

stilll  puzzling, characteristics of speculative attacks in practice. 

4.66 Appendix 

Inn this Appendix we will give a specific illustration of the dynamics of coordination and 

makee the case that more imperfect communication hampers coordination, thus delaying 

thee moment of a successful attack. As was mentioned above, communication among 

speculatorss occurs on the basis of trading in currencies. More specifically, we assume 

thatt each speculator receives an idiosyncratic, noisy signal at each time t, about these 

fluctuationsfluctuations in reserves during the previous period for both countries. These signals are 

assumedd to be identically and independently drawn from a distribution that satisfies 

Assumptionn 1 in the text. 

Forr the signal distribution at each time t, we assume the following Beta distribution 

onn [-1,1]: 

Mx)Mx)-2T(a-2T(att)(0A~^))(0A~^) {—) '  (A41) 

122 Indeed, the need to coordinate a speculative attack may be one of the reasons for the existence of 

hedgee funds which assemble pools of private capital to engage in highly leveraged position-taking. 
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wheree the constant 2 is added for normalization and ctt,,3t > 0. The parameters at and 

PPtt are chosen such that the mean signal is equal to p,( l) - pt{2) = 2p(( 1) — 1; i.e. signals 

aree distributed around the true difference in the previous period temporary reserve loss. 

Sincee the expectation of the distribution is equal to [°r~V , this gives the condition, 

" " - J ' ) = 2 f t ( l ) - 11 (A4.2) 
(a,++ /if) 

F orr n I T 
P,f2) ) 

whichh implies 21 = ^4U- For p,( l) > p((2). we set: 

Pf(2) ) 

whichh ensures that the signals are distributed in the required way in the simplest way.l,i 

Givenn p0{l)  > I. the new fraction of speculators taking short positions in currency 1 

att t + 1 follows from the probability of getting a positive signal on p,{l) — pt{-)- This is 
l l 

givenn by Oj ft(x)dx. For c = 1 this reads: 

Uponn substitution of a, — c^1— — / ' , , , . one obtains. 

A + 1( l )) = l - 2 " a ' (A4.4) 

__ p , { \ ) 

p,mp,m i -Pf ( i )

PtPt{\){\)  = 1 -2 ]-'"T-i(i ) (A4.5) 

Ass a consequence, for p0( l ) > \, pt{\) converges to unity. For p0( l ) < |, pt( l ) converges 

too 0. For Po(l) = Po(2) = ^- we have the (unstable) equilibrium pt(l) — pt{2) = ~. 

Givenn our assumption p0( l ) > PQ(2). SO that p0( l ) > \. and the continuum of speculators, 

i tt follows that the fraction of the total value of financial funds of all speculators used in 

shortt positions against currency 1 increases over time. In other words, country 1 gradually 

becomess a focal point for speculators. 

Whatt is the effect of varying the variance of our Beta distribution on pl + ] ( l ) ? The 

variancee is given by: 

**tl3**tl3 tt = 4A ( l )p f (2)2 

(a(att + 0t + l)(at+0t)*  C2(c + C f t(2) + l)(p((2) + i r l ' 

whichh shows that given pt(l) and pt{2), the variance of the signal is a decreasing function 

off  c. Figure 4.3 shows an example of the probability density function at t = 1 of the 

signalss for ^ 4^ = 1-5 and for c = 2. 

'Forr pt(l) < P/(2), this would require setting Q ( = c and 0t — c (TX 
P,( I) ) 
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Figuree 4.3: Signal probability density function at t = 1 for p0( l ) = 0.6, p0(2) = 0.4, and 

cc = 2. 

AA decrease in the noise with which speculators communicate reduces the time that it 

takess before speculators coordinate. A higher value of c, which decreases the variance of 

thee signal, implies faster dynamics of p,(l) as indicated in Figure 4.2 by the curve labelled 

// compared to high variance which decreases the speed of coordination as illustrated by 

thee curve labelled h. In the extreme case of perfect communication between speculators, 

whichh arises when c goes to infinity, there is instantaneous coordination after one period, 

att least as long as pt(l) ^ \. 
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Chapterr 5 

Thee Silence of the Lambs 

5.11 Introduction 

Inn the international finance literature there is much emphasis on the distinctive nature of 

residentt and foreign investors. For example, one of its stylized facts is the presence of the 

homee bias: portfolios are not diversified internationally as much as one would expect given 

itss potential benefits. Market participants invest relatively more in local assets. Also, at 

leastt since the Mexican Peso crisis, attention has been given to the possible implications 

off  the presence of both foreign and local investors for the timing of an episode of capital 

flight.flight. In particular, some researchers have argued that it are often local players that 

transferr their wealth abroad after the first signs of trouble. Location matters because 

itt not only affects the moment of a financial crisis, but also its ultimate determinants 

dependingg on which players take the lead during an episode of capital flight. If it are 

indeedd the local investors that play a leading role in starting a process of capital flight, 

possiblyy resulting in a financial crisis with large output losses as a consequence, then this 

couldd have important implications for the formulation of policies that are intended to deal 

withh volatility in the global capital market, for example with respect to the desirability 

off  capital flows. 

Thee International Monetary Fund review of the Mexican experience emphasized the 

rolee of domestic capital flight, finding that "the available data show that the pressure on 

Mexico'ss foreign exchange reserves during 1994. and in particular just prior to the devalu-

ation,, came not from the flight of foreign investors or from speculative position-taking by 

thesee investors, but from Mexican residents" (IMF, 1995). Frankel and Schmukler (1996, 

1998)) also report instances where it were indeed local investors that left their markets 

beforee international investors did at times of crises. Such an observation is consistent 

withh local investors being better informed. Like explanations for the existence of the 

95 5 
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homee bias, the empirical literature that tries to separate trading activities of local and 

foreignn players on financial markets sees information differences, in the sense of the former 

partyy having access to better information than the latter, as the prime cause for observed 

differencess in behavior. 

Choe.. Kho. and Stulz (2000) and Kim and Wei (1999) analyze data of South Korea to 

studyy trading patterns by, respectively, resident and international investors. These papers 

findfind evidence for a short-lived informational advantage for individual stocks of domestic 

investorss over foreign investors, respectively that international investors engage in positive 

feedbackk trading. Kaufmann. Mehrez, and Schmukler (1999) investigate whether enter-

prisee managers have an information advantage about the countries they work on. Indeed, 

whenn looking at some recent crises countries, they find support for the hypothesis that 

locall  managers have private information. Also, they find that the local business commu-

nityy anticipated the crisis in South Korea. Thailand, and Russia, but not in Indonesia and 

Malaysia.. Choe, Kho. and Stulz (1999) find no support for the claim that a convincing 

casee can be made that it were the foreign equity investors that played a destabilizing role 

duringg East-Asia's emerging stock market crises. 

Inn the specific context of analyzing the determinants of the moment of capital flight, 

recentt models also stress the importance of information for the process of financial inter-

mediation.. Such models typically consider weak fundamentals, conflicting incentives for 

policymakers,, or illiquidit y facing the receiving end of the capital flow as prime causes for 

capita]]  flight. The so-called first generation crisis models by Krugman (1979) and Flood 

andd Garber (1984) utilize the assumption of perfect foresight to argue that weak funda-

mentalss caused by discretionary monetary policies in the presence of free capital mobility 

andd a fixed exchange rate regime ultimately contains the seeds of its own destruction via 

ann exchange rate crisis. These models with perfect foresight had some implications that 

aree at odds with recent stylized facts of balance of payments crises. In the previous chapter 

wee extended the 'first-generation' models by assuming that credit constrained speculators 

havee to coordinate their attack given the restriction of imperfect communication. 

AA leading indicator, reflecting deeper fundamental problems in an economy, of the 

Mexicann Peso crisis and the recent crises in East-Asia, Russia, and Brazil on the other 

handd is now seen to have been excessive short-term debt to reserves ratio's (see Tornell, 

1999).. If this ratio exceeds unity, a country can easily find itself in a situation of illiquidit y 

andd this may induce a period of capital flight and speculation similar in spirit as in 

modelss of bank runs.1 For example, Rodrik and Velasco (1999) contains a model in 

whichh borrowers take advantage of lower short-term interest rates to finance an illiqui d 

^ orr the latter see, for example, Diamond and Dybvig (1983) and Chari and Jagannathan (1988). 
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investmentt project. Their model with liquid liabilities and illiqui d assets exhibits multiple-

equilibriaa with the potential for a credit crunch caused by self-fulfillin g expectations. 

Thiss chapter utilizes a very simple model to study the determinants of the moment of 

speculationn as well as possible dependence of this moment on heterogeneity of investors 

stemmingg from locational differences. This kind of heterogeneity has been largely ignored 

inn the, old and new, theoretical models mentioned above. It offers a number of explana-

tionss for the empirical observation that resident investors often play a leading role during 

suchh episodes of capital flight. 

Ourr model to study the determinants of the moment of capital flight and the impact 

off  different causes for heterogeneity of market participants, has both features of illiquidit y 

andd exchange rate uncertainty. Investors lend to a bank in an emerging market. The bank 

inn turn invests the loan in projects that can have either a short-term or long-term char-

acter.. This feature captures the idea that during recent crises capital flows went mostly 

too the private sector and were intermediated by the banking sector in emerging markets 

(seee also Chapter 2). Investments are illiqui d both because the long-term investments 

cann only be terminated with some loss and because short-term external debt exceeds the 

amountt of official reserves. 

Markett participants are assumed to be heterogeneous because of two reasons. First 

off  all, they possess private information about the degree of overvaluation of the currency. 

Secondd of all, in principle agents can be either residents or foreign investors. As we want to 

studyy the issue of location in a model as simple as possible however, we do not include two 

differentt types of players. Instead we assume that a fraction of each players' investment 

iss denominated in the local currency and the remainder is denominated in the foreign 

currency.. This implies a very tractable model with one objective function.2 Interestingly, 

thee fractions of domestic and foreign wealth used in investing can be interpreted as the 

fractionss of local respectively international investors. 

Ass a consequence, we are able to analyze the impact of different causes for locational 

heterogeneityy for the moment of capital flight without specifying this kind of heterogeneity 

explicitly.. Additionally, each player can choose among two different identities. They can 

eitherr continue to invest, in which case we label them as investors, or if their information 

tellss them so, decide not to roll-over their loan, but speculate against the fixed exchange 

ratee regime instead. In the latter case of currency speculation we label the player as a 

speculator.. Thus, each player has private information, lends domestic currency denom-

inatedd and foreign currency denominated money to a bank in an emerging market, the 

2Wee did explore a, much more complicated, model with separate local and foreign investors. The 

qualitativee results of the current model are the same. 
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bankk in turn invests the loan in short-term and long-term investment projects, and each 

playerr can continue to invest or become a currency speculator instead. 

Inn the presence of a fixed exchange rate regime, the asset-liability and maturity mis-

matchh facing the borrowing bank provides a subtle role for overvaluation of the exchange 

rate.. In case the currency is perceived to be overvalued by a certain degree, it becomes 

optimall  to refuse to roll-over the loan and to speculate against the fixed parity instead. 

Att this moment a process of capital flight starts and whether it results in a financial crisis 

orr not depends on the true state of fundamentals of the economy. If it does, the bor-

rowingg bank has difficulty servicing its debt obligations because of both a devaluation of 

thee currency and because long-term assets are terminated with a loss. The borrower has 

too partially default and investors face exchange rate risk even on that part of their loans 

thatt are foreign currency denominated. As a consequence, the extent of misalignment 

off  the fixed exchange rate provides investors with financial risks on the one hand, and 

interestingg profit opportunities in case they become speculators on the other hand. Thus, 

inn our model, overvaluation of the currency is crucial during episodes of capital flight and 

thiss is confirmed by the empirical analyzes in Collier, HoefHer. and Pattillo (1999). 

Ass the degree of misalignment plays such an important role, the timing of the moment 

off  capital flight is expressed in our model by a threshold value of the equilibrium exchange 

ratee compared to the fixed exchange rate. When we are discussing the respective roles of 

residentt and international investors, or for that matter the fraction of the loan denomi-

natedd in local currency respectively denominated in foreign currency, for the timing it is 

thiss threshold value we have in mind. 

Locationn of the investor matters, or alternatively the currency in which the loan has 

beenn made matters, for five reasons in our framework. First of all, resident investors incur 

lowerr costs in case they want to speculate against the fixed exchange parity. Domestic 

investorss do face an opportunity cost when they decide to speculate because they lose 

interestt revenue. However, foreign parties need to borrow the domestic currency. Then 

thee difference in the borrowing versus lending interest rate gives rise to higher costs of 

speculativee positions taken by foreign players. Additionally, extra costs may come from 

thee existence of capital controls. 

Thee second reason why location is important refers to the idea that, although loans 

aree made in the foreign currency, international investors are exposed to exchange rate 

risk.. After all, in case reserves are exhausted and the exchange rate collapses, servicing 

debtt repayment on foreign currency obligations becomes more expensive for the borrowing 

bankk in the emerging market. Therefore, the scrap-value of investments in case of default 

iss negatively affected by a devaluation. The basic model with these two ingredients is 
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developedd in Section 5.2 with the feature that both parties need to participate for the 

speculationn to be effective. On the contrary, in Section 5.3 one party satisfies to attack 

thee fixed exchange rate regime successfully. 

AA third reason why location could matter is that the quality of the information pos-

sessedd by resident respectively foreign players may be different. In Section 5.4 we discuss 

thee case where domestic parties receive better information than foreign ones about the 

fundamentalss of the economy. A fourth difference between domestic and foreign investors 

couldd be that the former are often exposed to higher taxation on wealth that has not been 

movedd abroad in case of a crisis. This affects both the timing and the determinants of a 

momentt of capital flight and is the subject of Section 5.5. Then in Section 5.6 we show that 

governmentt guarantees create a fifth difference between local and international investors 

inn case they work discriminatory in favor of resident investors. Section 5.7 concludes and 

discussess the policy implications of our model which are related to transparency, the ef-

fectivenesss of capital controls, the influence of portfolio diversification, and asset-liability 

management. . 

5.22 Location and Capital Flight 

5.2.11 The Ingredients of the Model 

Thee basic ingredients of the model refer first of all to the process from making a loan to the 

actuall  investment made by the borrower. Second, whether or not speculation is effective 

dependss on the required number of players that are needed to exhaust the reserves of 

thee central bank. Thirdly, we need to give content to our concept of uncertainty about 

thee fundamentals of the borrowing country. Finally, we wil l clarify what happens in our 

frameworkk in case the borrower is unable to fully service debt repayments. 

Concerningg the first ingredient, we assume that there is a continuum of players normal-

izedd on [0,1]. At t — 0 all players are investors, and the total amount lend in short-term 

loanss to a bank in an emerging market is denoted by 6. At each point in time an investor 

cann either decide to roll-over his existing claims or to demand repayment and speculate 

againstt the currency. The bank in turn invests the proceipts of the loan into both short-

termm and long-term projects. The foreign interest rate, i* , is normalized to zero and the 

domesticc interest rate is equal to a weighted average of the rate of return on short-term 

andd long-term investments, 

ii  = \is + (l- \)il, (5.1) 
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withh i' > is]  i.e. the rate of return on illiquid , long-term, investments is larger than on 

liquid,, short-term, investments. The parameter 0 < A < 1 denotes the share of liquid 

versuss illiqui d investments. Also 0 < k < 1 applies to long-term investments in case 

theyy have to be cancelled after a sufficient fraction of investors have become speculators. 

Thus,, in case the borrowing bank in the emerging market is forced by lenders to repay a 

fractionn of the loan in excess of the liquid funds it can mobilize, the bank has to cancel 

thee long-term investments made as well. The latter liquidation usually involves a capital 

losss and the parameter k expresses this. 

Wee assume that each investor makes part of his loan in the domestic currency and 

thee other part in the foreign currency. The former fraction is denoted by O and the latter 

byy (1 — 0). For example, this situation could resemble the diversification of individual 

investorss or the presence of a mutual fund. This set-up is intuitively the same as a 

modell  containing both local and foreign players explicitly. Therefore, in the remainder, 

thee fractions (p and (1 - <$>)  are often interpreted as the fractions of domestic respectively 

foreignn investors. 

Foreignn reserves, or alternatively the amount of reserves that the central bank is willin g 

too use in the defense of the fixed exchange rate regime, of the borrowing country are equal 

too R. Moreover, we assume that the fixed cost of taking a short-position is equal to c 

andd this applies only to foreign investors. This assumption simplifies comparison of local 

andd foreign players since the former do not and the latter do have to take a costly short-

positionn in case they want to speculate. More specifically, this cost is assumed to refer 

too the difference between the borrowing interest rate, which applies to foreign players, 

andd the lending interest rate which applies to resident players as an opportunity cost of 

speculating.. Alternatively, c could be interpreted as some form of capital control which 

affectss foreign players only. 

Thus,, after an investor refuses to roll-over his existing loan, he is repaid partly in 

domesticc currency and partly in foreign currency, depending on <p. The repayment in 

foreignn currency directly, and the one in the domestic currency after transfer to abroad, 

impliess a corresponding drop in the official reserves of the country which hosted the 

borrowingg bank. Additionally, the investor wants to speculate. Implicitl y we assume then 

thatt the player can borrow a costless amount of local currency equal to the amount of 

locall  currency he possesses. Also, he can borrow at the cost c an amount of local currency 

equall  to the amount of foreign currency denominated assets he holds. This is done to 

makee sure that the simple model we study here resembles a more complicated one with 

twoo types of players, foreign and local, as closely as possible. 

Concerningg the required fraction of players that need to speculate in order for the 
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fixedfixed exchange rate regime to collapse we assume the following. pt denotes the fraction of 

investorss that become speculators at time t. As long as, 

P i < m i n { A , ^ } ,, (5.2) 

theree are sufficient liquid, as well as short-term foreign currency denominated assets, to 

compensatee for the capital outflows. Equation (5.2) captures the idea that a country 

runss the risk of illiquidit y either because of insufficient reserves to match foreign currency 

claims,, or because of the maturity mismatch between assets and liabilities, depending 

onn the value of k. As soon as pt > ^ there are insufficient reserves to defend the fixed 

exchangee rate regime. Also, if pt > A, the borrower has a problem as it is no longer 

ablee to service his debt without terminating long-term projects. The reason for having 

22 in the denominator of | | in equation (5.2) comes from the fact that if an investor 

receivess information about the economy that makes him decide not to roll-over his loan, 

itt is also attractive for him to take a short-position against the currency. Through these 

twoo channels there is a double impact on the official reserves of withdrawing from the 

investmentt project. ^ is the reserves to short-term debt ratio, where short-term debt 

referss to both domestic and foreign currency denominated loans. 

Wee concentrate on symmetric Nash equilibria in pure strategies. For simplicity only, 

wee assume that A = ^|, q > A, and p < A. Thus, if only a fraction p of the investors engage 

inn capital flight it is like a storm in a glass of water: the borrower has sufficiënt liquid 

fundss to prevent either a collapse of the currency or cancellation of long-term investment 

projects.. As a consequence, resident and international investors must both participate in 

orderr for the speculation to be effective in ending the fixed exchange rate regime. This 

assumptionn wil l be relaxed in Section 5.3. 

Forr the third basic element of our framework we assume that the value of the fixed 

exchangee rate, ë, is normalized to equal unity. We define the exchange rate as the number 

off  foreign currency per home currency. The 'shadow floating' exchange rate, et, follows a 

randomm walk and wil l go either up or down with u with probability ^. As in Chapter 4, et 

referss to the exchange rate that would prevail at each moment in case the fixed exchange 

ratee regime would collapse at that moment. Investors receive a signal at each point in 

timee concerning et. 

AA dynamic process for u is given such that in each period, the probability than an 

investorr receives a correct signal when u is high is equal to ge[|, 1], and the probability 

off  receiving an incorrect signal is equal to p — 1 - q. We assume that these signals are 

conditionallyy independent given the true state of u, over time, and across investors. The 
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parameterr q can be thought of as a measure of the quality of the signal. If q is close to 

unityy the information content of the signal is large. On the other hand, when q is close 

too \ the signal does not reveal a great deal of information about the true state of the 

economy.. At each point in time u can thus be high, indicating strong fundamentals, or 

loww indicating weak fundamentals. Also, given our assumption of a continuum of players, 

qq also denotes the fraction of players that received the correct signal. Similarly, p equals 

thee fraction of players that received the wrong signal. 

Besidess the presence of the fixed cost of c. there is another subtle distinction between 

whetherr the loan was made by international investors or by locals players. For. the loans 

madee in the foreign currency are exposed to exchange rate risk in case the borrower is 

unablee to service debt repayments, while this does not apply for calculating the rate of 

returnn on loans made in the domestic currency. The fourth ingredient of our model deals 

withh how the scrap-value of investments made arc distributed among investors in case of 

partiall  default by the borrowing bank. 

Wee assume that after the collapse of the fixed exchange rate regime all the investments 

aree terminated, the players receive the scrap value of investments made, and the game 

ends.. As a consequence, the loss associated with the scrap-value of the investment project 

inn the respective currency, per unit invested, is in general equal to, 

- 11 + ÖX + (1 - ó) A + ó (1 - A) k + (1 - Ó) (1 - A) k (et) (5.3) 

Thus,, as long as et =e= 1 and k — 1, the loss is equal to zero. In case a sufficient fraction 

off  investors demand repayment and start to speculate, the exchange rate regime collapses. 

Nevertheless,, some players have received information that made them decide to remain 

investors.. The liquid assets have been used in the defense of the fixed exchange rate 

regimee and therefore accrue to those players who became speculators. As a consequence, 

thee payoff to the players that remained investors after the devaluation is equal to: 

I(eI(ett)) = - 1 + 0 ( 1- \)k + {l-ó){l-\)k(et) (5.4) 

Thatt is, after the devaluation, the borrowing bank in the emerging market cancels all 

long-termm investment projects and gives an equal share of the revenue collected to all 

players. . 

Sincee short-term investments are cancelled first and converted using the official re-

serves,, all liquid funds are used in the defense of the fixed exchange rate regime and 

aree added to the payoff of speculators. Thus, speculators receive an additional amount 
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0A+(11 — <f>)  A = A where it should be understood that this is shared only among a fraction 

pptt of the players. We denote: 

S(eS(ett)) = I(et) + - + -[l-(et)]-c, (5.5) 

PtPt Pt 

ass the payoff to speculators. Notice that apart from the speculative position (resembled by 

thee last two terms on the rhs of 5.5), (1 — pt) I(et) + p,S(et) equals the expression in 5.3. 

Thee term — [1 — (e()] refers to profits made on the maximum size of the short position. 

Moree specifically, this size refers to the amount of reserves available after simultaneous 

repaymentt of both the local and foreign currency denominated components of the loans 

thatt have been withdrawn. In other words, the size of the short-position completes the 

exhaustionn of the official reserves. The fixed transaction cost c is incurred because wealth 

denominatedd in the foreign currency is used in the speculation alongside local assets. 

5.2.22 Solving the Model 

Eachh player decides at t — 1 what his strategy wil l be at time t depending on the possible 

signall  received at that time and depending on how many players are expected to follow 

hiss action like lambs. The previous period exchange rate is common knowledge. In other 

words,, all players know the complete history of signals and their decision whether to roll-

overr the loan or speculate instead depends on the expected exchange rate. We then have 

thee following menu of options, 

II  if ,SS — — (/ 

/ i ( e « )== T .e . (5.6) 
// if .ss = +u 

f,Mf,M='=' ,f
f * = : u (5.7) 

bb II .s = +u 

rr / \ S if s — —u , _ 
/ ss et = T ., ^ (5.8) 

11 it s — +u 

rr  , x S if s = — u , 
Met)Met) = „  ..  ̂ 5.9 

bb it s = +u 

Wee can now solve for the moment of capital flight. Starting at t — 0 from a situation 

wheree all players are investors, which requires a sufficiently high interest rate, we should 

solvee for, 
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maxe !̂!  s.t. Tij > i. (5.10) 

wheree w{ refers to the expected payoff from following strategy j ~ 2, 3, 4. As long as 

fundamentalss have not deteriorated to the extent as given by equation (5.10), we are in 

thee business as usual case like in Caplin and Leahy (1994): investors all decide to roll-over 

existingg loans and speculation is silent. As soon as ix\ > TT1 = / an episode of capital flight 

occurss which, depending on the true signal at time t, could result in the collapse of the 

fixedd exchange rate regime and partial default of the borrower. We are interested in the 

earliestt moment when such an episode materializes and therefore we want to determine 

thee maximum value of the equilibrium exchange rate such that imperfect information 

triggerss speculative behavior. We have, 

?? = 2 '[qt+pI  ( f ' - 1 + " ^ + 9 ^S ' ( e ' - i + y,) " H ( 5 - n ) 

****  = g [^(et-i " u) ~ H + 2 fgï +pI if-<-' + ' ^ (5-12) 

7rJJ = i [ 5 ( e ( _ 1 - u ) ] + i [ 5 ( e , . 1 + M ) ] (5.13) 

Wee can solve the model for e(_i as this variable wil l be common knowledge as of time t. 

Usingg equations (5.4) and (5.5) we require, for wf > ?. 

, .. l + (2-q)i + c-0{l-X)k-2X 

**  [ ( 1 - < * ) ( ! - A H - - A ] " ' ( 5 ' U ) 

Forr 7T? > i we require: 

3,**  l + {2-q)i + c-<t>{l-\)k  - 2A 

' _ 11 - r ' l - < p ) ( l - X)k- A] 
<< ^ ^ - ^ - ^ - ^ i - ^ * - ^  + U i ( 5 . 1 5 ) 

whichh for u > 0 and given that wc concentrate on the case where capital flight occurs 

att an overvalued peg of the exchange rate, implies that switching from being an investor 

too following strategy 3 becomes attractive at lower deterioration of fundamentals than 

switchingg to strategy 2. We specify. 
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J44 = ( l - 0 ) ( l - A ) f c - A < O (5-16) 

Thiss assumption implies that we restrict the extent of exposure of the scrap-value of the 

investmentt project to exchange rate risk. Otherwise, capital flight could occur in the 

unlikelyy case when et_i > 1 since in a sense then the appreciation of the currency after 

itss collapse insures speculators against the illiquidit y of the investment project due to the 

costss of abandonment of long-term projects. This scenario could become important if, for 

example,, external conditions might warrant withdrawal from the investment project, but 

iff  k is sufficiently small, this could be quite costly. However, in case the exchange rate 

wouldd appreciate, full repayment would be possible and therefore undervaluation of the 

exchangee rate could give rise to capital flight. However, we want to restrict attention to 

thee more plausible case where capital flight as well as speculation occur at overvaluation 

off  the exchange rate (see also Chapter 4). Moreover we assume, 

B=lB=l  + (2-q)i + c-<f>{l-\)k-2\>0  (5.17) 

whichh wil l prove to be convenient later. For 7rf > i we require: 

l+il+i  + c-o{l-X)k-2X 

~A ~A £Tii  < — - , - (5-18) 

Whetherr strategy 3 or strategy 4 solves maxe, s.t. rr t' > i depends on whether. e\'*x > 

e,l*jj  which requires: 

U>U>  (5.19) 

Thus,, for 3 to be the strategy that becomes attractive earlier than strategy 4 there must 

bee sufficient variation in the fundamentals. In that case strategy 3 is the symmetric 

Nash-equilibriumm in pure strategies. Thus, switching from investing always to invest-

ingg sometimes becomes optimal at a lesser extent of deterioration of fundamentals than 

switchingg from investing always to speculating always if there is sufficient punishment to 

speculatingg while there is a chance that in fact fundamentals have improved considerably 

ass indicated by a large, positive, value of u. The advantage of switching to strategy 3 

insteadd of strategy 4 is that the former is still able to benefit from investing in case the 

exchangee rate increased. So in case there is a lot of noise, it makes sense to speculate only 
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iff  one received the information that fundamentals have deteriorated, and this is more so 

iff  the quality of information is better. If the fraction of foreign wealth, or the fraction 

off  foreign players, becomes smaller, switching to 3 instead of to 4 is more attractive be-

causee the punishment of investing while one should have speculated is smaller. Then the 

exposuree of ones portfolio to exchange rate risk in case of partial default is lower. 

5.2.33 Conclusions when Local and Resident Investors Need Each 

Other r 

Abovee we saw that foreign and domestic wealth arc; withdrawn at the same moment, 

inn light of the condition that this is required for successful speculation; i.e. in light of 

ourr assumption that q > A. but p < A. If we assume that the noise surrounding the 

equilibriumm exchange rate is indeed sufficiently large, so that switching from strategy 1 to 

strategyy 3 becomes optimal, we can interpret the determinants of the moment of capital 

flightt as follows. 

Conclus ionn 5.1 A higher interest rate and larger costs associated with a sliort-position 

postponepostpone the moment of capital flight. 

Higherr costs of speculation as well as a higher interest rate increase the numerator and 

givenn that the denominator is negative, et'* x has to be smaller as one can see in equation 

(5.15).. Interpreting c as coming from some form of capital control, this result implies 

thatt international investors, whose participation is required, are more willin g to continue 

too roll-over existing claims despite weak fundamentals. 

Conclus ionn 5.2 More accurate information about the fundamentals of the borrowing 

economy,economy, fastens the timing of speculation. 

AA lower value of q implies that the required deterioration of perceived fundamentals 

shouldd be larger as well for an episode of capital flight to occur. More uncertain infor-

mationn makes it more attractive to remain an investor longer as the risk of speculating 

unsuccessfullyy on the basis of wrong information is larger. 

Conclusionn 5.3 Higher variation in the equilibrium exchange rate facilitates an early 

startstart of capital flight. 

For,, as indicated by a larger value of u, the possibilities of large gains on a short-

positionn outweigh losses on the scrap-value of the investment project in case of partial 

defaultt especially because switching to strategy 3 allows the player to take advantage of 

remainingg an investor. 
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Conclusionn 5.4 A higher share of residential investments fastens the moment of capital 

flight. flight. 

For,, according as there are more domestic players, the fraction of wealth that is exposed 

too exchange rate risk in case of default is smaller and there is more to gain from becoming 

aa speculator. Also, a higher fraction of foreign investors postpones the moment of capital 

flight.. From this perspective, resident investors are the main players in their market. This 

cann easily be seen from, 

fo?-ifo?-i = ( l - A ) f e [ ( 2 - q ) i + c + l - A - ( l - A ) f c ] 
d<j>d<j> A? - { } 

Conclusionn 5.5 When there are more liquid investments, capital flight occurs earlier. 

For,, we have, 

flefiyflefiy  -{2-4>k)A + [\ + k(\-0)}B  ̂ n 

dxdx A* - [Ó-Zl) 

givenn the second condition as stated in equation (5.17). Notice the implication of this 

result.. Under our assumption that q > X, more reserves or liquid investments only speeds-

upp the moment of capital flight. That is, given that a sufficient number of players need to 

speculatee against the fixed exchange rate regime it's better to use less reserves in trying to 

preventt the inevitable collapse of the fixed exchange rate regime. It does not matter in the 

defense,, which is unsuccessful anyway, but the larger the reserves used in the defense, the 

moree speculators are insulated from the exchange rate risk they face on their investments. 

Moreover,, it allows them to make more profit on their short-positions. 

Conclusionn 5.6 The effect on the moment of capital flight when, in case of default, the 

capitalcapital loss on long-term investments is smaller, is uncertain. 

Thiss can be seen from, 

ftfcftfc  = - ( l - A ) [ l + ( l - 0 ) ( 2 - g ) i + ( l - 0 ) c - 2 A] 
dkdk A2 ' ' 

whichh could be either positive or negative. This result is due to the interaction between 

thee following two opposing effects of a larger value oik. On the one hand, a large value of 

kk is attractive as it increases the scrap-value of the investment project in case of partial 
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default.. On the other hand, especially if <p is small, it increases the negative impact 

off  a devaluation on the worth of the scrap-value. As one can sec in equation (5.22), 

ass 0 becomes larger, the term in brackets in the numerator has a higher probability of 

becomingg negative which wil l make the derivative positive. 

Whetherr or not capital flight at e{*x results in the collapse of the fixed exchange rate 

regimee depends on whether the actual signal at time t happens to equal —u or +u. For, 

aa fraction q of the players receives the correct information, while a fraction p receives the 

wrongg information. Concerning strategy 3. in case the actual signal turns out to be +u 

onlyy the fraction p of the investors speculate and the fixed exchange rate regime will not 

collapse.. On the other hand if the signal turned out to be —u. a fraction q of the players 

wil ll  speculate and the fixed exchange rate regime wil l collapse. 

5.33 Local Versus Foreign Players 

Abovee it was shown that if there are more domestic investors relative to foreign ones, 

capitall  flight occurs at lower deterioration of fundamentals. Nevertheless, both the local 

andd the foreign currency denominated share of the loan were withdrawn at the same mo-

ment.. In this section we wil l solve the model above for a different assumption concerning 

thee fraction of participants that need to speculate for the fixed exchange rate regime to 

collapse.. More specifically, we assume that q<p = A — -  ̂ as well as q (1 — o) — A — ~, 

whichh implies o — ^. while p < A. This scenario wil l tell us what factors determine 

whetherr it are local players that move first or their foreign counterparts as both are able 

too speculate against the fixed exchange rate regime successfully by themselves. 

Thiss decision of whether to recall the foreign currency denominated share or the local 

currencyy denominated share of the loan first depends, as usual, on a cost-benefit analysis. 

Irrespectivee of the share withdrawn and used as downpayment for speculation, if one 

receivedd the correct information, the currency wil l collapse. However, refusing to roll-over 

thee foreign currency part of the loan first insures the investor against exchange rate risk, 

butt requires at the same time a costly short position. 

Withdrawingg domestic wealth first, exposes the foreign share to exchange rate risk 

afterr the partial default, but allows the player to take a costless short-position. Given 

thatt recalling each share wil l end the fixed value of the currency then, the decision of each 

playerr to speculate thus amounts to weighing the costs of a short-position against losses 

duee to exposure to exchange rate risk. 

Givenn that switching to strategy 3 dominates switching to strategy 2, and assuming 

sufficientt variation in et we can focus on the case when it becomes attractive to switch 
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fromm investing always to investing when fundamentals are strong and speculating when 

perceivedd fundamentals are weak. Checking whether foreign or domestic wealth is with-

drawnn first gives us the simplest way of analyzing whether it are the local or foreign 

playerss that speculate first, given that either party can force the collapse of the currency. 

Thee payoff from switching to strategy 3 by using local wealth amounts to, where the 

superscriptt I refers to speculating with domestic wealth: 

•11 + (1 -A) fc (e ( u)u) + — [2 
q<p q<p ( C ( - l l 

++ 2 [qi+pl(e t-i «)] ] (5.23) ) 

Thee second half of equation (5.23) is the same as in equation (5.12) as the player invested 

onn the basis of the wrong signal and still has both domestic and foreign currency claims 

onn the borrower. Also we have for withdrawing foreign claims, where the superscript ƒ 

referss to the refusal to roll-over investments made in the foreign currency: 

r 3 - / / •11 + (1 - X)k + 
A A 

q{\-4>) q{\-4>) 
(et_ii -u)\-c pc pc 

++  - [qi+pl(e t-i -u) (5.24) ) 

Obviously,, the comparison reduces to the case where players indeed speculate, i.e. the 

firstt half of equations (5.23) and (5.24), and amounts to weighing the costs attached to 

speculatingg with foreign wealth to its insurance character against exchange rate risk in 

casee of default. As 0 = ^ we don't have to be concerned that location matters because of 

differentt degrees of competition for the official reserves of the central bank of the borrowing 

country.. Clearly, for 7iy > ixt we have et'*{  > e\'*[  . This is the case if, 

et_ii > 1 +u -
q{l~X)k q{l~X)k 

(5.25) ) 

Thus,, local players move out first if the exchange rate is not overvalued too much. When 

thee costs of speculation are larger the degree of overvaluation of the exchange rate, such 

thatt transferring local wealth first is still most attractive, can be larger too. The same 

holdss for a lower value of u as well as a lower value of q (1 — A) fc, for then the extent of 

exposuree to exchange rate risk in the case of default is smaller. This makes it relatively 

moree attractive to withdraw assets denominated in the domestic currency first. Thus, 
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Conclus ionn 5.7 Higher costs of speculation, smaller fluctuations in fundamentals, lower 

informationinformation quality, and more liquid long-term investments make it more likely that do-

mesticmestic investors take the lead in starting speculation against the fixed exchange rate regime. 

5.44 The Role of Information Quality 

Theoreticall papers studying the flow of information and transparency have utilized differ

entt forms of heterogeneity. The interaction between informed and uninformed investors 

cann easily give rise to herding behavior and contagion effects of a financial crises in one 

countryy onto another (see for example Calvo and Mendoza, 1999).3 Although informa

tionn is a key element in the theoretical models of recent crises, they do not distinguish 

betweenn local and foreign investors explicitly. An exception is Greenwald (1998) who 

buildss a model with an a-symmetry of information between well-informed local firm and 

bankk managements and less well-informed outside investors. The information based re

strictionss on financial markets are then shown to amplify rather than attenuate local 

disturbances. . 

Inn fact the way we model the a-symmetry of information, implies not only that local 

playerss receive better information, but also that resident investors have better knowl

edgee about each other's information than foreign players do. In essence therefore, this 

thirdd reason why location matters implies that domestic parties absorb their information 

fromm a better and similar source, while international investors obtain lower quality, more 

diversified,, information. We show that such an information a-symmetry makes it more 

likelyy that indeed the local players engage in capital flight and speculation first; i.e. the 

fractionn of the loan denominated in the home currency is recalled and used for speculative 

purposess at a lower degree of overvaluation of the currency than the share of the loan 

denominatedd in the foreign currency. 

Too formalize the difference in information quality between local and foreign players in 

thee easiest way possible, we assume that local wealth 'carries' a higher information content 

thann foreign wealth about the domestic economy. We assume that q'cp + qf (1 - 4>) = 

q<Pq<P _j_ q [\ — 0) — q with ql > q referring to the information attached to local wealth. 

Interestingly,, the moment of capital flight for the case where both local and foreign 

33 See Devenow and Welch (1996), for an overview of herding in financial economics. Benabou and 

Laroquee (1992) focus on manipulation in assets markets by participants that have access to priviliged 

information.. Hirshleifer, Subrahmanyam, and Titman (1994) use a model to analyze trading behavior 

andd equilibrium information acquisition when some investors receive common private information before 

others. . 
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wealthh will be needed for successful speculation is the same as without the information 

a-symmetryy as the average quality of information is the same as it used to be in Section 

5.2.. When we interpret local and foreign wealth as domestic respectively international 

investors,, this result crucially depends on assuming that players know each other's quality 

off information. Also, given that ql > q? we can interpret this situation as resembling a 

situationn in which local players have better knowledge about each other's information 

setss than foreign players do. For, if a local player receives the signal s he expects that 

qqll (ql + qf} +pl (jpl 4- pf) have received the same signal while international investors expect 

thatt a lower fraction, equal to qf [q{ + ql) + pf (p* + pl), of the market participants has 

receivedd the same signal. 

Conclusionn 5.8 Given the condition that the participation of both domestic and foreign 

investorsinvestors is needed for successful speculation, varying the quality of information among 

bothboth parties while maintaining the average quality of information in the market, does not 

affectaffect the timing of capital flight. 

Wee now turn attention to the situation where ql4> — A = ^ as well as q? (1 — <f>)  = 

^^ = 2I' w m ^ e p '0 < A as well as pf (1 — <p) < A. This presents the case where either party 

hass sufficient resources to exhaust the official reserves of the central bank in the emerging 

markett where the borrowing bank is located. We have, given that <j>  — -|, 

3,1 3,1 •11 + (1 - A) k (e(_! - u) + — [2 - (e*_i - u) 
Iq Iq 

+-[q+-[q ll i+pi+p llI{eI{ett-i-u) -i-u) (5.26) ) 

and: : 

,3,/ / .ll + ( l - A ) f e + - 7 [ 2 - ( e t _ 1 - u ) ] - c 
2ql 2ql 

—— p' c 

++  -[qfi+p fI{et^-u)} (5.27) ) 

soo that for 7rÈ' > 7rt we now require, 

et_ii > 1 + u 
tf-qf) tf-qf) 

q(l-X)kq(l-X)k q(l-X)k 

Then,, compared to the requirement as given in equation (5.25) we have: 

(5.28) ) 
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Conclus ionn 5.9 In case the illiquidity facing the borrower is such that either local or for-

eigneign investors can attack the fixed exchange rate successfully, the likelihood that domestic 

playersplayers are the ones that move first is increasing in the asymmetry of information quality 

betweenbetween the two parties. 

5.55 Adding a Post-Crisis Tax on Resident Investors 

Apartt from informational differences, domestic and foreign investors can be distinguished 

because,, even with the same signals, a domestic investor in Indonesia may not respond in 

thee same way as an investor in New York (see Stiglitz, 1998). Many theories have focused 

onn tax and tax-like distortions that reduce returns and add risk to domestic financial 

andd physical assets. An a-symmetric probability of taxation could give rise to two-way 

capitall flows as is shown by Khan and Hague (1985); i.e. private capital flight occurring 

simultaneouslyy with private foreign borrowing. 

Itt is plausible to assume that local and international investors are treated, or affected, 

differentlyy by tax authorities in case the (country of the) borrower in our model is in 

financiall difficulty. More specifically, we assume that a tax is levied in the event of a 

crisiss on the share of the loan denominated in the home currency in case it has not been 

recalledd on time, but not on the share of the loan that is denominated in the foreign 

currency.. For example, such a tax could be indirect such as an inflation tax or exchange 

ratee depreciation. Alternatively, it could reflect a direct capital tax which could be levied 

too balance the budget in the event of a financial crisis. The incentives for capital flight 

relatedd to taxation issues could also come from, as in Eaton (1987), the expectation of 

increasedd tax obligations created by the potential nationalization of private debt in the 

facee of a financial crisis. If the government borrows abroad directly to finance public 

goods,, the anticipation of increased tax obligation could also result in capital flight (see 

Eatonn and Gersovitz, 1989). 

Consequently,, different tax treatment between resident and international investors can 

bee expected and we will analyze how this affects the moment of capital flight when both 

domesticc and foreign money needs to be withdrawn for successful speculation first. Next 

wee will discuss how it affects the choice between withdrawing either foreign or domestic 

wealthh and will argue that such a policy response in the event of a crisis makes it more 

likelyy that local players take the lead in starting a process of capital flight. When both 

parties'' participation is required for successful speculation we have, denoting the tax by 

T, T, 
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T?? = -[q[-l  + S(et_ï-u)-(i>T(l-X)k}-Pc] 

1 1 
++ 2 & +Pi [ ( e ' - i - «) - 0 T (1 - A) A;]] 

Wee are interested in finding et'* x such that 7if > t, the solution of which is: 

(5.29) ) 

e?l*,, < 
11 + (2 - g) i + c - 0 (1 - A) fc (1 - T) - 2A 

A A ++  u (5.30) ) 

Onee can easily establish that for the same value of u as given in equation (5.19) we 

havee e ^ > e ^ . Assuming sufficient variation in the equilibrium exchange rate wc can 

thereforee restrict attention to the case where players switch from always investing to 

strategyy 3. We have: 

.3 , * * 
det'1,det'1, 0 ( 1 - A) k 

<< 0 (5.31) ) 
dTdT A 

Inn a sense then, taxation of domestic wealth in the event of a financial crisis in the 

countryy of the borrower postpones the occurrence of such a crisis since the effect of the 

taxx is similar to a lower scrap-value of investments made in the event of partial default. 

Conclusionn 5.10 Given the condition that the participation of both domestic and in-

vestorsvestors is needed for successful speculation, expectations of higher post-crisis taxes levied 

onon domestic wealth postpones the moment of capital flight. 

Thee more interesting effect of an a-symmetry in tax treatment, however, operates via 

itss effect on the incentives of moving domestic respectively foreign currency denominated 

wealthh first. To study this scenario we postulate the, by now familiar, requirement that 

q4>q4> — A = ^ as well asq(l-<p) = \ = ^j, while p < A. We then have, 

and: : 

3,11 1 
*t*t  = -2<1 •11 + (1 - A) k (et„i - u) + — [2 - (et_i - u 

+-+-  [qi +p[I  (e t_! - u) - 4>T (1 - A) k\] (5.32) ) 

Af Af •11 + (1 - A)(l -r)k + 
A A 

«7(1 -0 ) ) e,_!! -u)\-c —— pc 

+-+-  [qi +p[I  (e t_! - u) - (j>T (1 - A) k}] (5.33) ) 
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soo that for iif1 > irf'  we require. 

e , - i > ( l - r )) + n - C (5-34) 
<7(11 - A) A' 

Thee tax rate increases the extent to which the exchange rate can be overvalued while it 

iss still attractive to move locally denominated funds out first. 

Conclus ionn 5.11 //; case the illiquidity facing the borrower is such that either local or 

foreignforeign investors can attack the fixed parity successfully, the expectation of higher post-

crisiscrisis taxation makes it more likely that domestic investors take the lead in refusing to 

roll-overroll-over loans. 

5.66 Government Guarantees 

Althoughh we focused so far on reasons that made it more likely that residents take the 

leadd in case either party can force the collapse of the currency, there are also differences 

becausee of location that in fact make it more likely that international investors are the 

oness that play a dominant role. For example, in our model it is obvious that this is the 

casee if domestic lenders to the banking sector in the emerging market are protected by 

governmentt guarantees. In case these guarantees work discriminatory in favor of residents, 

itt becomes attractive to withdraw the foreign part of the loan first. For, then the domestic 

partt is insured against the partial default of the borrower due to the illiquid nature of 

itss long-term investments. We can analyze this situation in our model by assuming that 

locall parties receive full repayment of their loan in case there is partial default. Then the 

payofff from switching to strategy 3 by using local wealth is equal to: 

TT?''' - ]-q\-l + (l-\)k(et-l-u) + — [2-(et-1-u)] 
11 2 qo 

+\+\  [qi  + p ( - 1 + 0 (1 - A) + (1 - Ó) (1 - A) k (e t_! - u))] (5.35) 

Thus,, the case of complete insurance amounts to setting fe = 1 on the fraction of the 

loann made in the domestic currency in equation (5.23). The profitability expression for 

withdrawingg wealth denominated in the foreign currency first, we obtain the following 

slightlyy modified version of equation (5.24): 
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^  ̂ = \ Q -l + (l-\) + ^—][2-(et_1-u)}~c -pc 

+~{qi+p(-l+~{qi+p(-l  + <p(l-\) + (l-<p)(l-\)k (et-i - u))] (5.36) 

Ass a consequence, the question which party moves out first amounts to the case presented 

inn equation (5.25) with k = 1 and we reach the following conclusion: 

Conclusionn 5.12 The presence of government guarantees that discriminatory insure loans 

mademade by residents makes it more likely that international investors take the lead in starting 

anan episode of capital flight. 

Inn essence this is a standard moral hazard argument as local players continue to 

invest,, even though lending to the bank may become more risky because of overvaluation, 

realizingg that either they receive the high interest rate in the good state of nature or will 

bee compensated in the bad state. 

5.77 Conclusion 

Inn this chapter we used a very simple model to study the consequences of different causes 

forr locational heterogeneity of investors for the timing and determinants of an episode of 

capitall flight. Although our model focused on return differential incentives as the cause 

forr capital flight, other reasons for capital flight are related to either portfolio diversifica

tionn incentives or relative risk incentives (see Collier et al., 1999). About the latter, for 

example,, Stiglitz (1998) argues that the high correlation between returns on human and 

physicall capital within a country means that domestic investors are less diversified and 

thereforee should act in a more risk-averse manner. 

Inn our framework as long as fundamentals, as formalized by the extent to which a 

currencyy is overvalued, have not deteriorated sufficiently, investments are in the business 

ass usual phase. This silence of speculation is disturbed as soon as perceived fundamentals 

havee deteriorated enough to activate a sufficient flock of lambs that engage in capital 

flight. flight. 

Wee saw that the moment when at least some investors are no longer willing to roll

overr their loans is determined by such factors as the interest rate differential on liquid and 

illiquidd investments, the costs associated with speculation, the quality of information, the 

variationn in the equilibrium exchange rate, the relative importance of investments made 

inn the domestic and foreign currency, the degree of illiquidity facing the borrower, as well 
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ass the termination costs associated with illiquid investments. Also we argued that the 

fractionn of investments denominated in the local, respectively foreign, currency could and 

shouldd be interpreted as the fraction of resident, respectively international, investors. 

Thee respective roles played by domestic and foreign players depends crucially on 

whetherr both parties need each other or not for successful speculation against the fixed 

exchangee rate parity. Depending on this requirement about the fraction of market par

ticipantss needed, domestic investors could be hard to disentangle from foreign players 

fromm an empirical point of view. This is because foreign players adjust their threshold for 

acceptingg overvaluation of the exchange rate to that of domestic parties and vice versa 

whenn both are needed. If the participation of both is required we saw that a-symmetric 

taxx treatment postpones the moment of the attack. Also, local players having access to 

betterr information than foreign ones while keeping the average quality of information in 

thee market unaltered was seen not to affect the moment of speculation. 

Onn the other hand, when both parties do not need each other for successful speculation, 

thee question of whether it are the local or the international investors that move out first 

dependss on the relative importance of the (higher) costs associated with taking a short-

positionn versus the exposure to exchange rate risk associated with investments made in 

thee foreign currency. These costs attached to speculation are lower for local players on 

thee one hand, while on the other hand, exchange rate risk affects that fraction of the loan 

thatt is denominated in the foreign currency. In case the former outweighs the latter, the 

locall players are more eager to move out first. 

Differentt tax treatment of both players was seen to increase the likelihood that indeed 

thee local players refuse to roll-over short-term loans first. Also, we argued that if resident 

investorss indeed have access to better quality of information as well as better knowledge 

aboutt their respective information sets, then the chance that domestic investors take the 

leadd with shipping their wealth abroad increases. Discriminatory government guarantees 

wheree shown to increase the probability that it are the international investors that play 

aa dominant role. 

Ass far as the costs of speculation are coming from capital controls affecting capital 

inflowss denominated in the foreign currency, we can say the following. As long as both 

domesticc and foreign players are needed for successful speculation, higher costs will post

ponee capital flight. However, in case each party can trigger a financial crisis without the 

assistancee of the other, it will be more likely that capital flight will start at home. As a 

consequence,, our model confirms the current intuition that restrictions only targeted at 

capitall flows coming from abroad could leave much to be desired. 

Additionally,, our model showed that improving transparency only postpones capital 
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flightflight if fundamentals are sound. For, a higher value of the quality of information in 

ourr model only lowers the threshold for accepting weak fundamentals. Convergence of 

thee quality of information between local and foreign players when both do not need each 

other,, again, will only postpone a financial crisis if the convergence takes place in the 

directionn of the least informed trader in the presence of weak fundamentals. 

Aboutt using the interest rate as an instrument to limit capital flight, we can also make 

thee now standard argument that higher interest rates postpone the timing of speculative 

behavior.. However, such a higher interest rate can, in our model, only come from investing 

moree in illiquid investment projects which in turn would fasten the moment of capital 

flight.flight. In other words, the higher interest rate reflects higher risk associated with investing. 

Ass a consequence, the usage of the interest rate as an instrument to prevent capital flight 

cann be characterized as a mixed blessing. Similarly, a better asset-liability match of the 

bankk in the emerging market that intermediates the loans to the private sector, would 

reducee interest rates leaving its impact on the moment of capital flight uncertain. 

Inn a sense the best policy advice following from our model is to prevent misalignment 

off the exchange rate. If this is not possible however, other suggestions are as follows. In 

casee defending the fixed exchange rate regime by using international reserves is expected 

too be fruitless, then don't defend at all. The usage of such reserves only increases the 

scrap-valuee of investments made as well as total profits from short-positions. Having more 

reservess would only help in preventing a crisis in case it completely insulates the country 

fromm any successful speculative attack. Notice that an external short-term debt to reserves 

ratioo smaller than one is not a sufficient requirement for this too occur, since one should 

takee account of refusal to roll-over loans as well as pure speculation, by both foreign and 

domesticc parties. Portfolio diversification on the other hand, by making domestic parties 

lesss prominent in the home financial market, could work. This increases the probability 

thatt both parties will need each other for successful speculation. For countries where local 

playerss used to have a lower threshold for accepting weak fundamentals than international 

investors,, for example because of the way the tax system is structured, this could postpone 

aa financial crisis. 
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Chapterr 6 

Tradee Liberalization and Labor 

Markett Dynamics 

6.11 Introduction 

Itt is well known that import tariffs distort both the consumption and the production 

sidee of the market. However, when trade liberalization increases income inequality and 

unemployment,, the support for liberalization programs may decrease unless instruments 

aree included in the liberalization package that try to limit these adverse effects. In this 

chapterr we will focus on the dynamic labor market effects of trade reform by taking an 

explicitt look at worker heterogeneity, imperfect information, and the potential for short-

runn increases in unemployment to become persistent. Our model has general validity to 

studyy reallocation of workers and jobs after a change in relative prices, although we restrict 

ourselvess to the case where the change in relative prices is due to trade liberalization. 

Imaginee an economy with two sectors, agriculture and manufacturing, in which a 

tarifff is levied on agricultural imports. The protection from foreign competition raises 

nott only the price of food in the home economy, but also affects relative factor prices in 

bothh sectors. Import protection, and its mirror image trade liberalization, influence the 

allocationn of labor in an economy and therefore can be expected to affect employment, 

production,, and the distribution of income. As a consequence, it becomes important to 

answerr to the following questions: (a) through what channel, and to what extent, does 

thee import tariff distort the productive potential of the economy?; (b) what happens to 

jobb creation in each sector of the economy after the import tariff has been abolished? 

Moreover,, what happens to aggregate unemployment?; i.e. is the manufacturing sector 

capablee of absorbing all the workers that have become redundant in the agricultural 

119 9 
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sectorr after trade has been liberalized?; (c) what is the impact of trade liberalization 

onn the distribution of wages?; and (d) if trade liberalization indeed has some negative 

side-effectss on the labor market, what additional features of a reform package would be 

necessaryy to protect employment in the home economy and therefore increase support for. 

andd take full advantage of, trade openness? 

Thesee questions have a long history in the international trade literature. In general one 

cann say that the answers to the questions above following from neo-classical theories are as 

following.. The distortionary effect of import protection on the labor market stemmes from 

thee fact that a tariff increases employment in the protected sector. Because of diminishing 

returns,, the productive potential of the economy is hurt. Abolishment of an import tariff 

inn these models sets in motion instantaneous changes in real wages and labor reallocation 

suchh that workers flowing in from the formerly protected sector are immediately absorbed 

inn the unprotected sector. On the other hand, models that utilize the concept of short-

runn wage stickiness do include the potential for trade liberalization to increase short-run 

unemploymentt (see Rodrik (1987). Buffie (1984). and Edwards (1988, 1993)). 

Concerningg the third question, in the specific context of trade models, the standard 

Ricardiann model assumes that labor is the only factor of production and it is assumed to 

bee able to move freely from one sector to the other. As a consequence, every individual is 

madee better of as a result of free trade because trade does not affect the distribution of 

incomee (see Krugman and Obstfeld. 1997). Since some factors can move more freely than 

otherss in practice, the Ricardian model has been extended to the specific factors model 

(seee Samuelson (1971) and Jones (1971)). Factors of production arc assumed to be specific 

too certain industries, for example land for agriculture and capital for manufactures. In 

thiss case, there is an effect of trade reform on the income distribution since specific factors 

givee rise to diminishing returns to labor in each sector. 

Thee last question has a long-history in the first-best literature on tariffs versus alter

nativee instruments to accomplish one's goals. As is well known, a production subsidy is 

preferablee to an import tariff since then the consumption side will no longer be distorted. 

Suchh a specific subsidy however, does not alleviate the labor market distortion. 

Somee of the conclusions we arrive a t are similar in spirit to those of standard trade 

theory.. Nevertheless, the models mentioned above do not analyze the potential for any 

temporaryy increase in unemployment to become persistent. Also, even in the specific 

factorss model mentioned above, it is still argued that labor is perfectly mobile, which in 

practicee is only true for some worker types (Blanchard and Katz, 1992). As a consequence, 

thesee models do not pay sufficient attention to the role of worker heterogeneity in gen

eratingg sectoral interactions. Additionally, since after trade has been reformed, workers 
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movee from the formerly protected to the unprotected sector, it is plausible to expect that 

employerss to some extent are imperfectly informed about the productivity of the pool of 

jobb seekers. 

Therefore,, this chapter tries to address the labor market implications of trade lib

eralizationn in a framework with worker heterogeneity, imperfect information, and where 

temporaryy increases in unemployment can become persistent we extend the model by 

Pissaridess (1992). Pissarides shows that if unemployed workers lose some of their skills 

duringg unemployment, aggregate employment can exhibit persistence that outlasts both 

thee duration of the shock that moves it from the steady state and the maximum duration 

off unemployment. In this model sector-specific shocks are the same as aggregate shocks 

ass there is only one sector. Therefore, his model is not concerned with spillover effects 

off sector-specific shocks, such as trade reform, which arise when labor is (imperfectly) 

mobilee between sectors, but only with the propagation of a rise in the unemployment rate 

afterr an aggregate shock. To study these sectoral interactions, we specify a two-sector 

modell in the spirit of Pissarides. 

Furthermore,, when some workers move out of the agricultural sector and into manu

facturingg following the abolition of the tariff, it is reasonable to expect that the quality 

off the pool of job seekers in manufacturing is affected. After all, these workers did work 

inn agriculture for a reason and are perhaps not as productive in manufacturing. After the 

abolitionn of the tariff, it will be the 'generalists' that decide to relocate; i.e. the workers 

thatt are only slightly more productive in one sector compared to the other will switch 

first,, and this can have important consequences for job reallocation after trade has been 

reformed.. The effect on the expected quality of job seekers, together with their number, in 

bothh sectors determines the sectoral employment response after trade reform. Therefore, 

too study whether the manufacturing sector can absorb the workers formerly producing 

agriculturall goods in a non-trivial manner, we need to account for this possibility of a 

qualityy difference. Thus we have to introduce heterogeneity among workers' productivity 

inn the Pissarides model, which we do by utilizing the framework developed by Heekman 

andd Honoré (1990). 

Althoughh the latter use a static full-employment model and are mainly concerned with 

thee distribution of earnings, our approaches have a common element: given that workers 

aree heterogeneous and given the fact that each worker's productivity can be different in 

differentt sectors, how do workers determine in which sector they are going to search for 

aa job? We follow Heekman and Honoré (1990) by arguing that workers try to exploit 

theirr comparative advantage. This allows us to determine the fraction of the population 

searchingg for a job in either sector, which also provides the channel through which tariffs 
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implyy efficiency losses. 

Otherr papers with related models are. for example, Blanchard and Katz (1992), and 

Caplinn and Leahy (1993). Blanchard and Katz (1992) setup a model in which different 

(US)) states produce different goods. After a state-specific shock, relative wages and unem

ploymentt change which in turn leads to labor mobility across states. They argue that la

borr mobility is an important mechanism through which the effects of state-specific shocks 

onn employment are mitigated. Caplin and Leahy (1993) show that the interaction be

tweenn investment and information dynamics has important macroeconomic consequences. 

Inn their model, an imbalance between investment and disinvestment is the propagation 

mechanismm through which sectoral shocks may have persistent effects on the aggregate 

economy.. In our case, the assumption that unemployed workers lose part of their skills 

andd the interaction between the 'quantity1 and 'quality1 effects of sector-specific shocks 

formm the basis for both the persistence and the propagation mechanism of sector-specific 

shocks. . 

Lilienn (1982) shows that shifts of labor demand between sectors necessitate contin

uouss labor reallocation.1 Since it takes time for workers to reallocate between sectors, 

itt becomes hard to disentangle cyclical unemployment from fluctuations in the 'natural' 

ratee of unemployment. Mortensen and Pissarides (1994). Blanchard and Diamond (1989). 

andd Abraham and Katz (1986) all try to disentangle these sectoral shifts from common 

shocks.. Under sectoral shifts, rates of job creation and job destruction are presumed to 

movee in the same direction, while common shocks should have divergent effects on these 

rates.2 2 

Whenn one allows for worker heterogeneity, as we do, labor can be divided in one part 

tha tt is more or less sector-specific (the 'specialists') and another part (the 'generalists') 

thatt is much more flexible. Utilizing our framework with worker heterogeneity, we show 

thatt tariffs, by raising wages and employment prospects in the protected sector, affect 

thee comparative advantage of workers which will result in a sub-optimal allocation of 

generalistss over firms. Thus, limiting free trade may not only prevent specialization on 

thee basis of comparative advantage of countries, but also of workers. Modelling hetero

geneityy allows one to analyze which workers are sector specific and which workers move in 

responsee to the abolishment of an import tariff. In this way we are able to determine the 

effectss of trade reform on the productive potential of the economy without incorporating 

diminishingg returns and thus provides a second channel leading to a distortion, operating 

11 Jovanovic and Moffitt (1990) also discuss a model in which the origins of labor mobility come from 

eitherr sectoral shocks or worker-employer mismatch. 
2Onn the importance of job turnover and worker reallocation, see Davis and Haltiwanger (1990). 
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completelyy via heterogeneity of workers. 

Anotherr effect of trade liberalization comes from the fact that abolishing a tariff can 

increasee short-run unemployment. When workers lose some of their skills during unem

ployment,, the average quality of job seekers decreases. This may in turn provide a channel 

throughh which trade liberalization could increase unemployment persistently. In addition, 

wee assume that employers are imperfectly informed about the ability of job applicants. 

Togetherr with loss of skills this implies aggregate unemployment duration dependence; 

i.e.. the average quality of job seekers is what matters for job creation and the probability 

off being matched to a job is independent of ones characteristics. Notice that this form of 

imperfectt information is especially relevant in our framework to study the employment 

consequencess in the unprotected sector when workers move in from the protected sector 

afterr trade has been liberalized, since it will be difficult for employers to determine the 

abilityy of the inflowing outsiders relative to insiders. 

Recently,, the effects of trade liberalization on wage inequality and unemployment of 

less-skilledd workers has received considerable attention. Although there is no consensus, 

thee majority view seems to be that technology changes, and not trade, is the principal 

reasonn behind these labor market trends (see, Albuquerque and Rebelo, 1998). Indeed, one 

off the conclusions stemming from our model is that one cannot say in general that trade 

liberalizationn implies increased income inequality, nor can one say that any unemployment 

effectss will be concentrated among the least-skilled workers. The reason for this result 

iss that, again, firms cannot observe worker quality before hiring, and the quality of the 

overalll (combining both sectors) unemployment pool is invariant to the trade policy except 

forr the fraction of long-term unemployed workers. 

Thee model therefore does not predict that lower skilled workers will be worse off com

paredd to higher skilled workers when international trade is liberalized. What does follow 

fromm our model however, is a persistent rise in unemployment after trade liberalization. 

Also,, as we will see, which workers stand to lose most from trade reform does not depend 

onn the distinction between (low and high skilled) individuals, but on the different pro

ductivityy levels of a single individual with respect to the different sectors of an economy. 

Inn a sense, we do not assume that a worker is either high or low skilled, workers can be 

'specialists'' (being much more productive in one sector than the other) or 'generalists' 

(beingg more or less equally productive in both sectors). The latter can be very productive 

inn both sectors or not at all, or somewhere in between. Under this more realistic scenario 

itt becomes hard to make judgements on such broad concepts as the wage distribution 

betweenn high-ability versus low-ability employees. 

Whichh additional measures should be included in the liberalization package to pre-
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ventt such a persistent rise in unemployment after trade has been reformed? As in more 

traditionall models mentioned above, a wage-cost subsidy is preferable to an import tariff 

ass the consumption side will then no longer be distorted. However, giving the formerly 

importt protected sector a wage-cost subsidy still distorts the comparative advantage of 

workers.. We argue that giving both sectors a subsidy can eliminate not only the standard 

consumptionn side distortion, but also the labor market distortion. Moreover, the fact that 

thee comparative advantage of workers will no longer be distorted also implies that giving 

aa subsidy to both sectors is cheaper than limiting the wage-cost subsidy to the formerly 

protectedd sector. In the latter case, too many workers search for a job in the agricultural 

sectorr and as a consequence too many jobs will be subsidized. 

Thee rest of this chapter is in five parts. First, Section 6.2 develops the model in steady 

statee and discusses the productivity costs of tariffs. In Section 6.3 we discuss the effects 

off trade reform on employment in each sector and the resulting dynamics of aggregate 

employmentt and unemployment. We present some illustrative simulations in Section 

6.4.. Then. Section 6.5 considers the effectiveness of including additional measures in the 

liberalizationn package to offset any increase in unemployment while still aiming for optimal 

production.. Section 6.6 concludes and discusses some applications and implications of our 

model.. The Appendix contains the derivations of the main mathematical results. 

6.22 The Model in Steady State 

Workerss search for jobs in either agriculture, labelled x. or manufacturing, labeled z. 

Thesee jobs are offered by employers, who are immobile across the sectors. The matching 

proceduree between job searchers and employers is assumed to be as follows. Every worker 

decidess at the beginning of each period in which of the two sectors, x or z, he will search 

forr a job. Workers can work in only one sector in any period and can move from one 

sectorr to the other without incurring any costs. Each worker chooses the sector in which 

hee expects to earn the largest wage given his ability level in each sector. He reports his 

choicee to the job centre which has two distinct departments for the two sectors. Each 

employerr inspects the amount and expected quality of the job seekers in his sector. Then 

hee decides on the number of vacancies to open. Now each department matches the workers 

too the vacancies using a particular matching technology. This gives us the steady state 

levell of employment in each sector. 

Thee model is in discrete time and the dynamics derive from two overlapping genera

tionss of workers, each of which is of fixed size L, and a variable number of jobs that last 

forr one period only. Thus there are a total of 2L workers present in the population at 
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eachh time t. In each of the two periods of their life workers are in one of two states, either 

employedd or unemployed. This allows for a division of the workers into two types. The 

firstt type is labelled the short term unemployed (stu) workers. This group consists of the 

neww entrants (the young) and the (old) employed workers of the previous period who are 

stilll alive today. The second type of workers is labelled the long term unemployed (Itu) 

workers.. This group consists of the (old) workers that were unemployed in the previous 

periodd and are still alive today. 

Forr every worker two positive ability levels are drawn from a bivariate lognormal prob

abilityy distribution ƒ ( . , . ) • We label the means and variances of the underlying marginal 

normall distributions by nx, uz, and oxx, ozz respectively and the covariance between abil

ityy in sector x and z is labelled <JXZ. Furthermore, we introduce u1 = oxx + azz - 2oxz. 

Denotee the realizations of ƒ (.,.) for worker i by 9l'x and 9l'z for sector x and z respectively. 

Wee assume that the distribution is independent of the workers' employment record and 

thatt the young inherit the ability pair from the old who die. Thus the ability pairs drawn 

att time t = 0 remain present in the population forever after.3 To get a worker's skill level, 

thee ability of an stu worker is multiplied by 2 and the ability of an Itu worker is multiplied 

byy 2y with 0 < y < l.4 Hence, Itu workers are less productive than stu workers. Since 

thee distribution of ability is fixed, workers do not become less able when they have been 

unemployed.. The loss of productivity stems from the fact that we assume that workers 

whoo were unemployed in the previous period are less able to transform their ability into 

outputt compared to workers who were employed in the former period. In other words, 

too formalize loss of skills in the easiest way possible, we assume that effective ability of 

long-termm unemployed workers is lower than for short-term unemployed workers. 

Whenn a vacancy is filled by an stu worker, say worker i, he receives a payoff a2p^#' ,J, 

wheree $ is the given price level in sector j — x,z and a is the fraction of the worker's 

productivityy that accrues to him. This fraction originates from static Nash-bargaining 

betweenn the worker and the employer. If a vacancy is filled by an Itu worker, the worker 

receivess a payoff a2ypJ
t9\'J. The expected wage income of a worker in sector j is now equal 

too his expected payoff when employed multiplied by the expected probability, Eg^, that he 

iss actually matched to a vacancy.5 We assume that workers base their decision to search 

inn one sector or the other on the matching probability at time t — 1; i.e. E ^ = (ft_i. We 

makee the same assumption regarding prices, i.e. EJD^ — J^_i- Thus we explicitly assume 

33 In a large population this assumption can also be interpreted as drawing new skill levels for each new 

generation.. A large population argument then ensures that the results remain the same. 
44 The factor 2 is introduced for notational convenience only. 
5Ass in Pissarides (1992) we assume that q{ is not only the average probability that a worker meets a 

vacancy,, but that it is also the actual probability for each worker in sector j . 
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backward-lookingg (static) expectations. A worker chooses to search for a job in the sector 

wheree his expected wage income is the highest. Furthermore we assume px — p\. Suppose 

thatt sector x (agriculture) is the import competing sector and sector z is the exporting 

sectorr and that an import tariff, Tx, is levied such that the domestic price raises to 

ppxx (I + TX). Worker i will search in sector x at time t if. 

p^^ ii  + r j r ^ ^ p ^ / ^  (6.i) 

Noticee that since a is the same in both sectors (and for both worker types), it does not 

influencee the decision in which sector to search. We define L\ — 2L\\ to be the number 

off workers that search for a job in sector j at time t. Since there is a total of 1L workers 

inn the population, at each time t the relation Lx
t 4- L\ — 2L must hold. 

Whenn Tx = 0 and since px
t = pz

t exactly half of the labor force will be searching for 

aa job in the agricultural sector and the other half in the manufacturing sector. For, the 

structuree of our model is such that both sectors are completely identical except for the 

presencee of the tariff. We observe that the presence of Tx > 0 changes the comparative 

advantagee of some workers. 

Observat ionn 6.1 In the presence of a tariff Tx > 0, the 'generalists' for which 

99ll ''xx — 6l'z is negative but small, will  search for a job in the agricultural sector although 

theythey are more productive in the manufacturing sector. 

Noticee that this observation does not depend on any form of diminishing returns.u 

Notee as well that the tariff does not only increase the wage directly, but because (as we 

willl see in a moment) it also raises qT it increases the probability of being matched to 

aa job as well. Following Heekman and Honoré (1990) we define the proportion of the 

populationn joining the matching process in sector x a s / 

occ E0f9'/E0*t 

>H>H  = f f f{9\0z)d6zd0\ (6.2) 
00 0 

wheree E/?* = Bpx (l+Tx)qx = px_x (1 + Tx) qx_x = px  ̂ is the expected ability price 

inn sector x at time t which is equal to the ability price in sector x at time t - 1. Thus 

thiss parameter is given at time t, but can change over time, although with a lag. As a 

consequence,, the proportion of workers in each sector can vary over time. An immediate 

"Alternatively,, instead of modelling heterogeneity in terms of differences in ability in a two-sector 

economy,, one could model heterogeneity as the difference in location in a two-country framework. Then, 

aa tariff levied in one country would give rise to migration of those workers who live closest to the border. 
77 Note that similar expressions hold for sector z. 
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implicationn of (6.2) is that, if the relative price of ability in sector x increases at time t, 

aa greater proportion of workers will join the matching process in sector x at time t + 1. 

Thee population density of ability in sector x is. 

r(0x)) = j f{e\ezw (6-3) 
0 0 

Thee (conditional) density of ability of people who join the matching process in sector x 

differss from this population density of ability and is equal to: 

PUiVIP., PUiVIP., i - i i 

(6.4) ) 
o o 

whilee in sector z this density is, 

0?_i0x/0f-i i 

ggtt(9(9zz | ft_JF < Pl.n =  J f{9\ 9>)dOx (6.5) 

Ass individuals pursue their comparative advantage, the observed distribution of ability 

off the workers searching for a job in each sector differs from the population distribution 

off abilities. The distortionary effect of the import tariff on the productive potential of 

thee economy follows from multiplying the number of workers who switch sectors as a 

consequencee of the tariff by their productivity difference between both sectors; i.e., 

// / f{6x,ez){ez -9x)dezd92 (6.6) ) 

Observat ionn 6.2 The distortionary effect of the import tariff is given my the number 

ofof generalists that work in the protected sector who would have worked in the unprotected 

sectorsector in the absence of trade protection times the ability difference between the two sectors 

forfor each of them. 

Givenn the average ability and proportion of workers who choose to search for a job in 

sectorr j ' , employers now determine the amount of jobs they want to offer. Thus we now 

turnn to the second stage of the matching process, the supply of vacancies. The supply of 

vacanciess by employers depends on the costs of opening a vacancy and on the expected 
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profitt of doing so, which is a function of the fraction of stu and Itu workers, the average 

abilityy of the workers, the number of workers searching, and the price, all evaluated in 

thee sector where the employer is located. 

First,, we assume that when a firm and a worker do not come to an agreement when 

theyy meet, the vacancy disappears, because jobs last for one period only, and the worker 

becomess or remains unemployed for this period. The payoff from this state is zero for 

bothh the employer and the worker. Both firms and workers take part in matching with 

fixedd intensity of search, normalized to unity. The probability that a worker meets a job 

inn some period t in sector j is qj. By the assumption of fixed intensities this probability 

iss independent of anything that the worker does. It depends only on the aggregate inputs 

off firms and workers into matching, which is equal to the number of jobs and the number 

off workers. Similarly, the probability that a job meets a typical worker is independent of 

thee actions of the firm. It is derived from qJ
t by making use of the property that jobs and 

workerss meet in pairs. Since jobs meet at most one worker in each round of matching, in 

equilibriumm each vacancy-worker matching will be successful, and so the probability that 

eachh worker becomes employed is also equal across worker types: it is independent of the 

workers'' ability level and irrespective of whether he is stu or Itu. 

Wee are now able to determine the probability, prs
t
iu'3, that a job meets an stu worker 

inn sector j at time t. Half of the job seekers in sector j in period t - 1 die at time t 

andd they are replaced by stu workers. Moreover, the number of employed workers in the 

previouss period still alive today are also stu. Since we concentrate in this section on the 

steadyy state solution of our model, we determine prfUJ on the basis that workers are not 

movingg between the two sectors. Then, as L[^ = L\ and, since we look at the model in 

steadyy state. (£_, = q{ = q3\ we have prfu'J = prf  ̂ = prst^, so that: 

pjpj,tu,,tu, = vrfu, = \M-i + \M-^t-x  l ( i + ^ ) . (6.7) 
LLJJ

tt * 

Thee amount of Itu workers in sector j is equal to the amount of workers who did not have 

aa job in the previous period and are still alive today. In steady state prt
tv'J = prltuj, and 

thee probability that a job meets an Itu worker is equal to. 

prprttuottuo--=1=1 _prstu.]=  1 (l-q?) (6-8) 

Thesee probabilities are one determinant of the average quality of job seekers in sector j 

andd therefore they are also a determinant of the number of jobs offered in each sector. 

Thee total number of jobs offered in sector j at time t is denoted by J{, while e[ - q\L\ is 
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definedd to be the total employment in sector j at time t, which is equal to the number of 

vacancy-workerr matching in sector j at time t. Now we can express the average probability 

thatt a vacancy in sector j is filled, as, 

44 - # (6-9) 
Thee employer does not know if his vacancy meets an stu or an Itu worker. Moreover, he 

iss unable to observe the productivity of a potential job seeker. Therefore, in deciding how 

manyy vacancies to open, he looks at the expected marginal profit of opening a vacancy. 

Thiss expected marginal profit is equal to the employer's fraction of the expected value 

off output which is produced by a particular worker type if the vacancy is filled. Written 

downn in natural logarithms, to take account of the structure of Heekman and Honoré 

(1990),, this yields, 

Etln7r>> =Zt + \npi (1 + Tj) + E(ln0> + In ^ - . (6.10) 

wheree Tz = 0 and we define 

^^ = ln( l -Q)+ln2[pr ("
t t J ' + ï/prJ^] 

Ass we have assumed that the employer in sector j is unable to observe the productivity 

off a worker he has to form an expectation about it. This expectation, Etln#J, is equal to, 

EEttmeimei = E (in**' | Pi_  ̂ > (3\_xe
i) ,j,i = x,z, % # h (e.ii) 

forr which an explicit expression is given in Heekman and Honoré (1990). 

Wee assume the cost of opening a vacancy for one period in sector j to be a constant 

\/kK\/kK In equilibrium the number of vacancies created will be determined by equating 

marginall benefits of opening a vacancy to marginal costs. Taking account of the fact that 

wee write our model in logs, this results in, 

E(ln7rii = -lnfcJ' (6.12) 

Wee now introduce a specific matching function xUL L3
t) f°r matching vacancies to work

ers.. This function has the number of vacancies and the number of workers looking for a 
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jobb as arguments and it is assumed to be at least twice differentiable, with positive first-

orderr and negative second-order derivatives, homogeneous of degree 1 (constant returns 

too scale), and it satisfies x(0, L\) — \{J( .Q) = 0. 

Totall employment in sector j will be equal to this matching function, unless the number 

off workers or the number of vacancies is smaller. Thus. 

ejej = mm [X(J>. LI).  JJ,L(\ (6.13) 

Itt is clear from this equation that the only variables that can change the outcome of 

matchingg from one period to the next are the endogenous numbers of vacancies and 

workers.. Like Pissarides (1992) we ignore any trivial equilibrium. Non-trivial matching 

problemss arise when x(. , .) is less than both J{ and L\. Then we have that in equilibrium 

EE hi/T; + In kJ — 0 and using (6.10) we get. 

Inn J{ = & + In/>/ (1 -t- Tj) + E tln0J ' + In (qf L{) + hi kj (6.14) 

Fromm this equation we directly observe the following: 

Observat ionn 6.3 The amount of jobs offered in sector j is higher if workers are more 

likelylikely to find the vacancies (q\ higher), when more workers choose to search for a job 

inin sector j (L\ higher), when the cost of opening a vacancy in sector j is less (Ink0 

larger),larger), when employers receive a larger fraction of the value of output (a lower), when 

thethe value, of output is larger (pj and/or Tx larger), when the long-term unemployed are 

moremore productive (y larger), when the expected average productivity of workers searching 

inin sector j is larger (IEt In 6j higher), and when the previous period probability of being 

matchedmatched to an stu worker is larger (prs
t
 u'3 larger, prt

u'J smaller). 

Thiss last aspect of the supply of jobs is the source of persistence. The higher the pro

portionn of Itu workers among potential job applicants, the fewer the number of vacancies 

thatt come into the market. The market becomes 'thin', as there are relatively more job 

seekerss with lower effective productivity. When a shock occurs that raises the number of 

ItuItu workers, the probability of unemployment for the new cohort increases. So then the 

markett remains thin, even though the old unemployed have all left unemployment after 

aa maximum of two periods. Thus what we see is that a thin market leads to more job 

shortagee which in turn perpetuates the thinness, as is also the case in Pissarides (1992). 

Inn our model, this persistence in sector j is reinforced by the fact that L\ is a positive 

functionn of q{_l. When ^_ j is lower, L\ decreases which results in job destruction in sector 

j ,, while it results in job creation in sector i ^ j . 
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Too derive an expression for the matching probability q{ we assume a Cobb-Douglas 

matchingg technology,8 

XX{JlL[)=[aJl}{JlL[)=[aJl} bb[Ll}\[Ll}\  (6.15) 

wheree 0 < b < 1. In this equation a > 0 is a scaling constant measuring the efficiency of 

thee matching technology. Following our earlier assumption that x(-, •) is less than both 

JlJl and L\, we have that e\ = q\L\ = *(.ƒƒ, Z^)- Using this relationship and (6.15), we 

have, , 

<7tt J] (6.16) 

Assumingg that b = , i.e. that firms and workers are equally effective in finding partners, 

andd expressing (6.16) in logs we have, 

lngff = - In a + - In J3
t - - In L\ (6.17) 

Substitutingg J{ from (6.14) and rewriting results in, 

Inn ql =  In a + \np>t' ( l + T J) + £t + Etln9J + In V (6.18) 

Thiss is a difference equation in q\, since EJn6>J and both prfu,J and pr[tw'J depend on <f t_v 

Inn the stationary (steady state) equilibrium we have g( = (ft_x = q3 and we know that 

workerss do not move between the two sectors. Â  = \{_l = XJ. Thus, we can solve for 

q\q\ which we do implicitly. We choose the parameters a. kJ, a, y, T and p> in such a way 

thatt lngf' < 0 so that 0 < q{ < 1. Notice, from expression (6.18) that the tariff raises the 

matchingg probability in the agricultural sector which, referring to equation (6.1), implies 

ourr answer to question (a) in the Introduction to this chapter: 

Conclusionn 6.1 Import protection distorts the comparative advantage of workers as it 

raisesraises both the wage as well as the probability of finding a job in the protected sector in 

relationrelation to the unprotected sector. Even without diminishing returns, tariffs reduce the 

productiveproductive capacity of the economy. 

HPissaridess (1992) showed that, for general matching technologies, there is a possibility for multiple 

equilibria.. This general case could offer an explanation for the different experiences faced by different 

countries. . 
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Usingg the following equation for aggregate employment, 

Inn Et = \ne*+\nez
t = In (<££,*) + In (qz

tL* t), (6.19) 

wee have, 

\ne{\ne{ = lna + £, + M ' ( l + TJ) + E \n9j + \nkj + In L\ (6.20) 

Noticee the difference between equations (6.18) and (6.20): 

Observat ionn 6.4 The expression for the. matching probability in sector j is indepen-

dentdent of the number of workers searching in that sector, and thus depends only on the 

•quality'•quality' of the workers searching for a job in that sector. Employment in each sector also 

dependsdepends on the number of workers searching in that sector, and thus exhibits both quality 

andand quantity effects. 

Wee now have a model which exhibits imperfect information, worker heterogeneity, and 

aa source of persistence. With this model we analyze the consequences of trade reform for 

employmentt in the agricultural sector and in the manufacturing sector. Moreover, we are 

ablee to consider the effects of trade reform on the distribution of wages. 

6.33 Trade Liberalization and Employment 

Abolishingg the tariff Tx in the agricultural sector affects employment in both sectors 

throughh various channels. Since workers lose part of their skills during unemployment, 

aggregatee employment may be negatively affected in a persistent way. Before we are able 

too derive analytical expressions for these effects on employment in both sectors, we first 

havee to specify the fractions of stu and Itu workers in both sectors, when the system is 

nott in steady state. Out of steady state, expressions (6.7) and (6.8) change since we have 

too account for (costless) labor mobility. 

Supposee T 1 is abolished (i.e. set to 0) at time t. At time t + 1 people move out of 

sectorr x and into sector z after the resulting decrease in p\, so that, 

P<rP<r = l ^ ^ 1 + % - ^ P - S ^ (6-22) 
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Givenn our assumptions, the number of workers that move to the other sector is propor

tionallyy divided over the different types of workers. Hence, a proportion prs
t+{x (prt+f) 

off the workers moving from sector x to z consists of stu (Uu) workers. Consequently, the 

proportionn of workers of a certain type in sector x does not change as a consequence of 

workerss moving out of this sector.9 This explains (6.21). 

Inn sector z, Lz
tq\ workers were stu in the previous period. Of these workers, \L\q\ are 

stilll alive at t + \. Also, half of the workers employed in sector z at time t die between t and 

tt + 1 and are replaced by new entrants which are stu. Hence the factor | {L\ + L\q\) of 

(6.22).. The second term shows the number of workers moving out of sector x, flowing into 

sectorr z, times the probability that these workers were matched to a job in the previous 

period. . 

Usingg these two expressions we now derive the analytical expressions for the conse

quencess of the permanent abolishment of the import tariff that was levied on the agri

culturall product, for sector x (in Section 6.3.1) respectively sector z (in Section 6.3.2), 

therebyy answering question (b) in the Introduction to this chapter. 

6.3.11 The Effects of Trade Liberalization in Sector x 

Usingg equations (6.21) and (6.22) and the framework developed in the previous section 

wee are now able to analytically characterize the effects of trade liberalization for the 

sectorr that was initially protected.10 The effects of such a shock follow from considering 

aa decrease in p£. Almost all of its effects can be illustrated by looking at the effects of 

thiss shock on qf and qf+l respectively on q\ and gf+1. The change in p\ at time t due to 

thee reform, affects employment in sector x at t, but not yet in sector z at t. Sector z is 

affectedd as soon as workers start to move. Labor moves with a lag and, therefore, sector 

zz will not be affected until time t + 1. Thus,11 

dd In ef d In qx 

dpfdpf dpf 

a ii / stu,x , Uu.x \ 
01npff 0E t l n f l ' 9\n{prt + yprt j ^ 1 

dp?dp? dpf dpf p\ 

üNotee that prl+{x ^ prl u,x, since T^T ^ 0 and thus also —JV ^ 0, as is derived below. 
10Inn the next section we provide illustrative simulations of this analytical solution and discuss the 

sensitivityy of these effects to variation in parameter values. 
111 See the Appendix for details on the derivation. 

file:///L/q/
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Fromm equation (6.23) it is easy to see that employment in sector x at time t depends 

positivelyy on the change in the price level. Therefore, 

Conclus ionn 6.2 The only effect of trade liberalization at time t on employment in sector 

xx comes via its direct impact on the expected profitability of opening vacancies. The com

positionposition of workers searching for a job in sector x is not affected at time t and employment 

inin the formerly protected sector decreases. 

Att time t + l some workers, exploiting their comparative advantage, move out of sector 

xx and instead search for a job in sector z. The workers that move out of the agricultural 

sectorr are the generalists; i.e. those workers for which the difference in ability between the 

twoo sectors is small. Workers will move because the abolishment of the tariff decreases the 

wagee directly and because q* has decreased, while q\ has not changed. In other words, 

thee wage and employment prospects in the agricultural sector have decreased and the 

workerss that move are the ones that moved into the agricultural sector in response to the 

tradee protection in the first place. 

Thee effects on the matching probability in x at t + 1 depends on a number of factors. 

Firstt of all, employment has decreased in sector x at time t which has increased the 

numberr of Itu workers at t + 1 in the population and therefore the number of Itu workers 

searchingg for a job in that sector. However, at the same time the workers that move out 

mayy not have been the most productive in x, thereby increasing the average skill level of 

thee workers who keep on searching for a job in x. The effect of the abolishment of the 

importt tariff at t on the matching probability in x at t + 1 depends on whether the overall 

impactt of these effects is positive or negative. In the Appendix we show that. 

a ing? + 11 = g» -<W f , ,2 d\n[prt+1 +yprt+l) 

ddPPff o* [ CtJ+l)pf dpi 

withh h (.) and c*t+l as given in the Appendix. 

Thee first term on the rhs of (6.24) denotes the effect of the price change on mean 

abilityy in sector x. Since workers move out of sector x and into sector z. the composition 

off workers searching for a job in x has changed. We assume that oxx > axz, where axz 

cann be equal to zero, negative or positive. For example, o~xz < 0 indicates specialization: 

aa high ability level implies that the worker has specialized on producing in one sector and 

thenn the probability is large that this worker is not very productive in the other sector. 
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Vicee versa, o~xz > 0 indicates that a worker with high ability in one sector tends to have 

higherr ability in the other sector as well. 

Thee workers that move from sector x to sector z are those whose difference in ability 

betweenn the two sectors is the smallest, since for these workers the liberalization may 

shiftt their comparative advantage from sector x to sector z. Among other things, this 

effectt is captured by h (~c^t+l), which is positive. As a consequence, the first term on 

thee rhs of (6.24) is negative and the movement of workers out of sector x and into sector 

zz has a positive effect on mean ability in sector x, because of the negative shock to px
t. 

Thee reason is straightforward. After the liberalization, only the most able ('specialists') 

workerss stick with agricultural production. Thus the direct impact at time t of the shock 

too the matching probability between jobs and workers in sector x, is mitigated by labor 

movingg out of this sector at t + 1. 

However,, there is a second effect of the shock on the quality of workers searching for 

aa job in x. This effect is captured by the second term on the rhs of (6.24) and it shows 

howw the shock affects the effectiveness of workers in converting their ability into output. 

Thee decrease in q\ decreases the number of stu workers in x and increases the number 

off Itu workers. The movement of workers has no further effect on the fraction of stu and 

ItuItu in sector x. This second term on the rhs of (6.24) is positive which implies that the 

negativee shock to the price level at t decreases the fraction of stu at t + 1 which in turn 

decreasess the matching probability at t + 1 in sector x. This decrease in the quality of 

workerss searching for a job in sector x combined with the increase due to the effect that 

averagee ability of the job seekers has increased determines the "quality' effect of the shock 

inn sector x. 

Recalll from our previous discussion that we can separate the effect of a sector-specific 

shockk on the log of sectoral employment into this 'quality' effect and a 'quantity' effect, 

d W + ii = dlngf+1 + d lnL? + 1 

dpfdpf dpt dpf 

wheree the first term on the rhs of (6.25) refers to the 'quality' effect and the second term 

onn the rhs refers to the 'quantity' effect of a sector-specific shock on sectoral employment. 

Thiss quantity effect is negative as workers move out of sector x. Depending on the effect 

off the shock on the matching probability, employment may either increase or decrease 

inn sector x from t to t + 1. In Section 6.4. numerical examples show that in general 

employmentt in the protected sector will decrease as a result of the shock, but for the time 

beingg we have the following: 

Conclusionn 6.3 The response of employment in sector x at time t + 1 due to trade 
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liberalizationliberalization is uncertain. On the one hand employment increases because the fraction 

ofof job seekers in this sector that are •specialists' becomes higher, while on the other hand 

employmentemployment decreases because of higher previous period unemployment and due to the 

lowerlower number of job applicants. 

6.3.22 The Effects of Trade Liberalization in Sector z 

Thee effect of trade reform on employment in sector z at Ms given by, 

dlnqldlnql dhiLï _ d i n e 
-- 0 (6.26) 

dpfdpf dtf+l dV\ 

Thee shock to p\ has no effect on either the composition of job seekers in z nor on the 

amountt of workers searching for a job in the manufacturing sector. 

Conclus ionn 6.4 Employment in the unprotected sector at time t is unaffected by trade 

reformreform at time t. 

Inn the Appendix we show that. 

dpfdpf ~ a? n[ C ' ' t + 1V dpf 

withh h (.) and c* t +1 , as well as an explicit expression for the second term on the rhs. as 

givenn in the Appendix. Equation (6.27) shows that the quality effect in sector z is also 

determinedd by both the change in the distribution of skills after workers have moved to 

thiss sector and by the effect of this movement of labor on the fractions of sty respectively 

ItuItu workers in z at t + 1. 

Byy similar reasoning as above, we can establish that the first term on the rhs is 

positive.. Therefore, this effect causes the decrease in px
t to decrease average ability of the 

workerss searching for a job in z. The intuition behind this result is that only the workers 

forr whom the difference in ability between the two sectors is small are moving. As a 

result,, the workers that enter sector z are the least specialized workers. Since employers 

cannott observe the ability of job seekers, the average ability level of the workers searching 

forr a job in z has decreased which in turn decreases the matching probability at t + 1. 

Thee second term refers to the fact that after trade has been reformed, the fraction 

off stu workers in x decreases while the fraction of Itu workers increases. Since workers 

movee from x to 2, the quality of workers searching for a job in the manufacturing sector 
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iss affected through this channel as well. If the fraction of Itu workers was higher is x than 

inn z, the movement of workers together with imperfect information by employers implies 

thatt the quality of job seekers in z is negatively affected. 

Conclusionn 6.5 The response of employment in sector z at time t + 1 due to trade 

liberalizationliberalization is uncertain. On the one hand employment decreases because the fraction 

ofof job seekers in this sector that are 'generalists' becomes higher, while on the other hand 

employmentemployment increases due to the high number of job applicants. Furthermore, in case the 

fractionfraction of long-term unemployed workers had been higher (lower) in the protected sector 

inin the previous period, the quality of the pool of job applicants in the unprotected sector 

deterioratesdeteriorates (improves) due to the inflow of workers from the formerly protected sector. 

Finally,, we briefly consider what happens to aggregate employment at t + 1, 

d\nEt+id\nEt+i dlne*+l d\nez
t+1 = d\nqf+l d\nqz

+1 _ 

dpfdpf ~ dpi + dp- dpf dpf ' 

ass in the aggregate the quantity effects of shocks cancel out. The effect of the shock on 

aggregatee employment at t+1 depends on the relative impact of the shock on the quality of 

jobb seekers in the sectors x and z. Aggregate employment can either increase or decrease 

andd it will be interesting to consider what has happened to aggregate (un)employment 

afterr the economy has settled in its new steady state. We take this issue up in our 

numericall illustrations in the next section. 

Finally,, it is very difficult to discuss in general the effects of trade reform for the 

distributionn of wages. What we can say is that by moving to the manufacturing sector, the 

generalistss limit the negative effect of trade liberalization on their expected wage, although 

theirr expected wage still decreases. The agricultural specialists see their expected earnings 

decreasee by more because of the direct impact of trade liberalization on the level of wages, 

butt also because employment opportunities have decreased. The workers in manufacturing 

earnn the same wage if matched to a job, although their expected wage declines as well 

becausee of increased competition for jobs which decreases the probability of employment. 

Thiss effect arises because the workers in manufacturing cannot be distinguished from the 

agriculturall workers that moved into the unprotected sector. Thus, concerning question 

(c),, we have: 

Conclusionn 6.6 Trade liberalization affects wages negatively. Which workers stand to 

loselose most from trade reform does not depend on the distinction between (low and high 
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skilled)skilled) individuals, but on the. different productivity levels of a single individual with re

spectspect to the different sectors of an economy. Specialized workers in the protected sector 

areare most affected, then the generalists that switch to the other sector in response, to trade 

liberalization,liberalization, and the decline in expected wages is smallest for manufacturing workers. 

Thus,, one cannot say in general that trade reform implies increased income inequality, 

norr can one say that unemployment effects will be concentrated among the least-skilled 

workers.. The reason for this result is that firms cannot observe worker quality before 

hiring,, jobs last for one period only, and the quality of the overall (combining both sectors) 

unemploymentt pool is invariant to the trade policy except for the fraction of long-term 

unemployedd workers. The model therefore does not predict that lower skilled workers will 

bee worse off or more likely to be unemployed compared to higher skilled workers when 

internationall trade is liberalized. 

6.44 Some Illustrative Simulations 

Onn top of our analytical solution to the model, it is instructive to give some numerical 

illustrationss of the dynamics of the model after a shock has occurred. In this section we 

willl analyze the effects of trade reform in the form of abolishing an import tariff completely 

att time t—\. We focus on the amount of job seekers and unemployment in each sector as 

welll as the effects on aggregate unemployment. We discuss how sensitive our conclusions 

aree to variations in the parameters of interest, such as the degree of loss of skills and the 

variancee of the distribution of ability. 

Inn our base scenario we assume the following parameter values: Tx — 0.1, y — 0.90, 

kkxx = kz = 0.6, jjx — fiz — 1. aXI = ozz = 1. and oxz = 0. We posit I = 1000 so that 

inn total there are 2000 workers of which, on the basis of comparative advantage, 1077 

searchh for a job in the agricultural sector and 923 search for a job in the manufacturing 

sector.. The 10% tariff results in a situation in which 77 workers see their comparative 

advantagee change such that they search for a job in the agricultural sector, although they 

aree more able in the manufacturing sector. In this case, the following steady state values 

aree obtained: <f = 0.8991, qz = 0.8626. ex = 968.43, ez = 796.12, and E = 1764.55. After 

thee tariff of 10% is abolished, p\ — p\ — 1. The dynamics towards a new steady state after 

thee abolition of the tariff are presented in Table 6.1. In the table, U( for j = x, z, denotes 

thee percentage unemployment in sector j and Ut indicates the aggregate percentage of 

unemployment. . 

Ass one can see from Table 6.1, the direct impact of trade liberalization at time t — 1 

iss to decrease the matching probability in sector x and, as a consequence, to increase the 
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jj Period 

t> > 
l> > 
V V 
N N 
h h 
t t 
• • 
k k 
1» » 
\> \> 
|l0 0 

h h 

9? ? 
0.8991 1 

0.8174 4 

0.8462 2 

0,8348 8 

0.8389 9 

0.8374 4 

0.8380 0 

0.8378 8 

0.8378 8 

0.8378 8 

0.8378 8 

0.8378 8 

«f f 
0.8626 6 

0.8626 6 

0.8296 6 

0.8408 8 

0.8367 7 

0.8382 2 

0.8377 7 

0.8379 9 

0.8378 8 

0,8378 8 

08378 8 

0.8378 8 

Lt Lt 
1077.06 6 

1077.06 6 

969.650 0 

1011.14 4 

995.920 0 

1001.49 9 

999.460 0 

1000.20 0 

999.930 0 

1000.03 3 

999.990 0 

1000.00 0 

v; v; 
10.086 6 

18.260 0 

15.382 2 

16.522 2 

16.108 8 

16.259 9 

16,204 4 

16.224 4 

16.217 7 

16.219 9 

16.218 8 

16.219 9 

Li Li 
922.940 0 

922.940 0 

1030.35 5 

988.860 0 

1004.08 8 

998.510 0 

1000.54 4 

999.800 0 

1000.07 7 

999.970 0 

1000.01 1 

1000.00 0 

vi vi 
13.741 1 

13.741 1 

17.037 7 

15.916 6 

16.330 0 

16.178 8 

16233 3 

16.213 3 

16.221 1 

16.218 8 

16.219 9 

16.219 9 

uut t 
11.773 3 

16.174 4 

16,235 5 

166 222 

16219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

16.219 9 

Tablee 6.1: The effects of trade liberalization with a tariff of 10 percent. 

aggregatee unemployment rate in this sector to 18.26%. Labor moves with a lag and as a 

consequencee sector z is unaffected at t — 1. So aggregate unemployment increases only 

becausee of the direct negative impact of the shock on employment in sector x. At t = 2 

laborr starts to move. The decrease in q\ has increased the fraction of Itu in sector x and 

hass therefore decreased average skill in sector x. Nevertheless, we see that q\ has increased 

comparedd to the previous period. We conclude that average ability of the workers that 

remainn in x must have increased considerably. Many workers move and, as we discussed 

inn the previous section, this affects the quality of the workers searching for a job in z (and 

thereforee gf) through two channels. First of all, the decrease in q\ decreases the fraction 

off stu workers in z at time 2. Second, average ability in z decreases. Both effects depress 

thee average quality of job seekers in the manufacturing sector and the unemployment rate 

inn this sector increases to a maximum of 17.037% at t — 2. The effects on unemployment 

inn sector x and z of labor movement almost cancel out since the aggregate unemployment 

ratee is more or less stable after period 1. Thus, this simulation seems to suggest that 

thee persistent increase in the aggregate unemployment rate almost entirely depends on 

thee direct impact of trade reform. Labor movement between sectors does, however, affect 

sectorall (un)employment. In this illustration we see overshooting before the economy 

finallyy settles in its new steady state at t = 11. 

Supposee that a larger tariff, T — 20%, had been in place. The results of trade reform 

inn this case are presented in Table 6.2. The results are qualitatively the same as for 

TT = 10% although all the effects are approximately twice as large. 

Wee proceed by looking at an illustration in which the degree of loss of skills is larger. 

Moree specifically, we posit y — 0.8; i.e. long-term unemployed workers are less capable 
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|| Period 

t» » 
|l l 

f> > 
h h 
1* * 
f» » 
1° ° 
^ ^ 
h h 
l> > 
Id d 

11 1 

9? ? 
0.9394 4 

0.7995 5 

0.8539 9 

0.8320 0 

0.8309 9 

0.8370 0 

0.8381 1 

0.8377 7 

0.8379 9 

0.8378 8 

0.8378 8 

0.8378 8 

tf tf 
0.8860 0 

0.8860 0 

0.8222 2 

0.8436 6 

0.8357 7 

0.8386 6 

08375 5 

0.8379 9 

0.8378 8 

00 8378 

0.8378 8 

0.8378 8 

^ ^ 
1140.93 3 

114(11 93 

1)42.09(1 1 

1021.3Ü Ü 

U92.140 0 

1002.88 8 

'JUS.. 950 

1000.38 8 

099.86(1 1 

1000.05 5 

(«9.98(1 1 

1000.01 1 

"T "T 
4.0610 0 

20.051 1 

14.611 1 

16.804 4 

16.006 6 

16.297 7 

16.190 0 

16.229 9 

16.215 5 

16.220 0 

16.218 8 

16.219 9 

Li Li 
853.070 0 

853.070 0 

1057.91 1 

978.640 0 

1007.86 6 

997.120 0 

1001.05 5 

999.620 0 

1000.14 4 

999.950 0 

1000.02 2 

999.990 0 

v.-v.-
11.402 2 

11.402 2 

17.784 4 

15.637 7 

16.433 3 

16.141 1 

16.247 7 

16.208 8 

16.223 3 

16.217 7 

16.219 9 

16.219 9 

UUtt | 

77 1920 | 

166 362 | 

166 289 | 

166 233 | 

162211 | 

16.2199 | 

162199 | 

16.2199 | 

16.2199 | 

16.2199 | 

16.2199 | 

162199 | 

Tablee 6.2: The effects of trade liberalization with a tariff of 20 percent. 

off transforming their ability into productivity. The results are summarized in Table 6.3. 

Withh y — 0.8. unemployment is larger in both sectors in the initial, protected, steady 

state.. Note that the aggregate unemployment rate increases slightly more after trade has 

beenn reformed compared to the case in which y — 0.9. 

Upp to now, we have assumed that both sectors are identical before any shocks hit 

thee economy. We will now analyze how our results change when we introduce differences 

betweenn sectors, for example because axx = 1 while a~z ~ 2 for kx = kz = 0.55. 

Inn the initial steady state the unemployment rate is now very high in the agriculture 

andd much smaller in the manufacturing sector. This is because some workers now have a 

veryy high ability in z compared to their ability in x and. as a consequence, more workers 

aree searching for a job in z than in x compared to the situation in which both sectors were 

identical.. After trade has been reformed, less workers move compared to the case in which 

bothh sectors became identical after the liberalization, since workers in agriculture are more 

specialized.. The aggregate unemployment rate increases by less percentage points after 

tradee has been reformed, although the rise in unemployment in the manufacturing sector 

becomess larger compared to our baseline scenario in Table 6.1. The reason for this is that 

thee workers who were searching for a job in x before the shock are relatively unable workers 

inn z. Then, after the shock, only a small amount of workers move, but this movement of 

workerss reduces the average quality of job seekers in z a lot precisely because they have 

loww ability in z. Moreover, as one can see from equation (.46.26) in the Appendix, because 

qqxx is smaller than qz, the fraction of stu workers in z decreases if workers move in from x 

afterr the tariff has been abolished. 

Next,, suppose that axx — 2 and czz — 1 for kx = kz - 0.55. The dynamics for 
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|| Period 

l> > 
|i i 

ï ï 
1» » 
h h 
h h 
1* * 
k k 
t» » 
t> > 
| l0 0 

U U 
|| 0.8939 

|| 0.8126 

|| 0.8377 

|| 0.8280 

|| 0.8311 

|| 0.8301 

|| 0.8304 

]] 0.8303 

jj 0.8303 

|| 0.8303 

|| 0.8303 

it it 
0.85C3 3 

0.8563 3 

0.8235 5 

0.8327 7 

0 .82% % 

0.830G G 

0.8303 3 

0.8304 4 

0.8303 3 

0.8303 3 

0.8303 3 

LÏ LÏ 
1077.85 5 

1077.85 5 

970.430 0 

1009.66 6 

996.850 0 

1001.02 2 

9999 670 

1000.11 1 

999.970 0 

1000.01 1 

1000.00 0 

f* * 

100 615 

18.741 1 

16.227 7 

17.198 8 

16.892 2 

16.991 1 

16.959 9 

16.969 9 

16.966 6 

10.967 7 

16.967 7 

Li Li 
922.150 0 

922.150 0 

1029.57 7 

990.340 0 

1003.15 5 

998.980 0 

1000.33 3 

999.890 0 

1000.03 3 

999.990 0 

1000.00 0 

v; v; 
14.367 7 

14.367 7 

177 649 

16.735 5 

17.042 2 

16.943 3 

16.975 5 

16.964 4 

16.968 8 

16.967 7 

16.907 7 

UUtt | 

12.3455 | 

16.7244 | 

166 959 | 

10.9699 | 

16.9677 | 

16.9677 | 

16.9677 | 

16.9677 | 

16.9677 | 

16.9677 | 

166 967 | 

Tablee 6.3: The effects of trade liberalization with a tariff of 10 percent and larger loss of 

skillsskills (y=0.8). 

Period d 

f> > 
I ' ' 
Ï Ï 
1» » 
1» » 
t» » 
1° ° 
k k 
h h 
t> > 
|10 0 

if if 
0.7948 8 

0.7225 5 

0.7403 3 

0.7339 9 

0.7358 8 

0.7352 2 

0.7354 4 

0.7353 3 

0.7353 3 

0.7353 3 

0.7353 3 

tf tf 
0.9341 1 

0.9341 1 

0.8952 2 

0.9071 1 

0.9032 2 

0.9045 5 

0.9041 1 

0.9042 2 

0.9042 2 

0.9042 2 

0.9042 2 

Lf Lf 
976.37 7 

976.37 7 

908.55 5 

932.25 5 

924.48 8 

926.97 7 

926.14 4 

926.41 1 

926.32 2 

926.35 5 

926.34 4 

^^  1 
20.521 1 

27.746 6 

25,974 4 

26.615 5 

26.418 8 

26.484 4 

26.463 3 

26.470 0 

26.468 8 

26.469 9 

26.469 9 

L*L*t t 

102332 2 

102332 2 

1091,20 0 

1067.47 7 

1075.25 5 

1072.76 6 

1073.59 9 

1073.32 2 

1073.41 1 

1073.38 8 

1073.39 9 

u; u; 
6.586 6 

6.586 6 

10.48 8 

9.289 9 

9.679 9 

9.552 2 

9.593 3 

9.579 9 

9.584 4 

9.582 2 

9.583 3 

V, V, 

13.390 0 

16.918 8 

17.517 7 

17.366 6 

17.418 8 

17.401 1 

17.406 6 

17.404 4 

17.405 5 

17.405 5 

17.405 5 

Tablee 6.4: The effects of trade liberalization with a tariff of 10 percent, axx = 1, and 
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11 Period 

1° ° 
I1 1 

t2 2 

t» » 
h h 
t» » 
f» » 
1? ? 
H H 
\> \> 
|10 0 

9f f 
0.9671 1 

0.8791 1 

0.9130 0 

0.9012 2 

0.9051 1 

0.9039 9 

0.9043 3 

0.9041 1 

0.9042 2 

0.9042 2 

0.9042 2 

* * 
0.7513 3 

0.7513 3 

0,7308 8 

0,7369 9 

0.7348 8 

0.7355 5 

0.7353 3 

0.7353 3 

0.7353 3 

0.7353 3 

0.7353 3 

L; L; 

1123.37 7 

11233 37 

1055.74 4 

1079.06 6 

1071.47 7 

1073.9'J J 

1073.11 Ü 

1073.45 5 

1073.37 7 

1073.40 0 

10733 39 

U! U! 

33 294 

12.09 9 

8.699 9 

9.879 9 

9.488 8 

9.614 4 

9.572 2 

9.586 6 

9.581 1 

9.583 3 

9.582 2 

H H 
876.41 1 

876.41 1 

943.98 8 

920.68 8 

928.26 6 

925.74 4 

92654 4 

926.28 8 

926.36 6 

926.33 3 

926.34 4 

VI VI 
244 8G9 

24.86'J J 

266 925 

266 314 

26.516 6 

26.452 2 

26474 4 

26.467 7 

26.409 9 

26,468 8 

26,469 9 

UUtt | 

12.7500 | 

177 688 | 

177 302 | 

17.4455 1 

17.3922 ] 

17.4099 | 

17.4033 | 

17.4055 | 

17.4055 | 

17.4055 | 

174055 | 

Tablee 6.5: The effects of trade liberalization with a tariff of 10 percent, axx — 2, and 

OzzOzz = 1. 

thiss simulation can be found in Table 6.5. Compared to the case presented in Table 6.4. 

unemploymentt in sector x increases by more and unemployment in z by less percentage 

points.. Labor mobility and the change in the aggregate unemployment rate are approx

imatelyy the same as for axx = 1 and azz — 2 . The employment rate in z is much less 

adverselyy affected after the liberalization since, under the latter parameter configuration, 

thee workers that move in general do not have very low ability. Moreover, because qx is 

muchh larger than qz before the shock, the fraction of stu worker in z may actually increase 

afterr the shock. 

Thesee simulations give some insight into the interactions between the quantity and 

qualityy effects that arise after trade has been reformed. Labor movement together with 

imperfectt information implies that spillovers between sectors arise when one sector faces 

increasedd competition. If workers move with a lag and lose part of their skills during 

unemployment,, aggregate unemployment is permanently higher after an import tariff has 

beenn abolished, unless other measures are included in the liberalization package that 

preventt unemployment from rising. We discuss such extensions of the reform package in 

thee next section. 

6.55 Expanding the Liberalization Package 

AA tariff levied on the agricultural product distorts both the goods market and the labor 

market.. As we saw above, the latter distortion comes from the fact that a tariff affects the 

comparativee advantage of some workers. Although we did not take the distortion on the 
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consumptionn side of the market caused by the tariff into account, it is well known that a 

productionn subsidy is often a better instrument than a tariff because it targets directly the 

particularr activity one wants to encourage. One of these activities could be the protection 

off domestic jobs in which case the subsidy should be directed to wage-costs. As we saw 

above,, abolishing an import tariff increases unemployment permanently. In this section 

wee are concerned with question (d) as stated in the Introduction to this chapter. Thus, 

wee study what features should be added to the liberalization package to prevent any 

undesirablee side-effects of trade liberalization. In particular, we analyze how to alleviate 

thee distortion on the production and consumption side of the market simultaneously by 

replacingg the import tariff by a wage-cost subsidy, such that any unemployment effects of 

tradee liberalization are mitigated.12 

Firstt of all, we study the effectiveness of the standard policy prescription: replace the 

importt tariff by giving a wage-cost subsidy to the protected sector. One can see from 

equationn (6.18) that replacing the tariff, Tx, by a subsidy, sx, which decreases the costs 

off opening a vacancy to fe(1* ^such that Tx = sx with sz = 0 results in, 

lntff = l n a + ££ + l n ^ + E t ln0 J + ln£: J ( l + sJ) (6.29) 

Ass a consequence, the matching probability in both sectors will remain the same when a 

wage-costt subsidy of 10% is given to the agricultural sector instead of levying an import 

tarifff equal to 10%. The same amount of workers search in each sector as was the case 

withh the tariff in place and employment in each sector remains the same. Thus, the 

steady-statee outcome will not be affected by trade reform. This way we get rid of the 

consumptionn side distortion although the labor market distortion is still present. For, 

withh the tariff in place we saw that the comparative advantage of workers changes in such 

aa way that from an ability point of view too many people work in the agricultural sector 

sincee wages are artificially high in this sector. Thus, the total productive capacity of the 

economyy is still not at full potential. 

Observat ionn 6.5 Replacing an import tariff by giving a wage-cost subsidy with the 

samesame size to the protected sector may eliminate the distortion on the consumption side of 

thethe market, but not the one on the labor market as still not all workers specialize on the 

bastsbasts of their comparative advantage. 

However,, one can overcome the latter labor market distortion as well. The way to do 

thiss is by giving a lump-sum financed wage-cost subsidy to both sectors such that workers 

12Botmann (1999) discusses the effectiveness of vouchers as a way to finance unemployment benefits for 

reducingg unemployment. 
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Period d 

t> > 
1' ' 
l> > 
t* * 
h h 
I I 
t» » 
[̂  ^ 
h h 
1» » 
|10 0 

l' « « 

It It 

0.8991 1 

0.8589 9 

0.8910 0 

0.8791 1 

0.8834 4 

0.8819 9 

0.8824 4 

0.8822 2 

0.882a a 

0.8823 3 

0.8823 3 

0.8823 3 

tf tf 
().862f. . 

09063 3 

0.8736 6 

0.885-1 1 

0.8811 1 

0.8827 7 

0.8821 1 

0.8823 3 

0.8823 3 

0.8823 3 

0.8823 3 

0.8823 3 

Lf Lf 
1077.06 6 

1077.06 6 

969650 0 

1011.08 8 

995.960 0 

10011 47 

9999 470 

1000.19 9 

9999 930 

1000.03 3 

9999 990 

1000.00 0 

Uf Uf 
10.080 0 

144 114 

10.905 5 

12.089 9 

111 658 

11.814 4 

11.757 7 

11.778 8 

11.770 0 

11.773 3 

11.772 2 

11.772 2 

LI LI 
922.940 0 

922.940 0 

10300 35 

988.920 0 

1004.04 4 

998.530 0 

1000.53 3 

999.810 0 

100007 7 

999.970 0 

10(10.01 1 

1000.00 0 

u; u; 
13.741 1 

9.3660 0 

122 637 

11.457 7 

11.887 7 

11.731 1 

11.787 7 

11 1 767 

111 774 

11.772 2 

111 773 

11.772 2 

UUtt | 

11.7733 | 

11.9233 | 

11.7977 | 

11.7777 | 

11.7733 | 

11.7722 j 

11.7722 ] 

11.7722 ] 

11.7722 j 

11.7722 | 

117722 | 

11.7722 | 

Tablee 6.6: Replacing the tariff by a wage-cost subsidy in both sectors. 

workk in the sector where they are most able and such that aggregate unemployment will 

nott increase. Moreover, such a general subsidy will be less expensive than giving a subsidy 

too the agricultural sector alone. 

Too give an indication of the size of such a general subsidy, consider the simulation 

resultt (for kx = kz = 0.6, TT = 10%. y = 0.90. oxx = azz = 1), presented in Table 6.6. 

Subsidizingg both sectors, financed by lump-sum taxation, protects long-term employment 

too the same degree as levying an import tariff on one sector and does not distort product 

andd labor markets. Moreover, subsidizing both sectors is cheaper than subsidizing only the 

agriculturall sector. For in the latter case one gives a 10% subsidy to 968.43 jobs (qf x L\) 

whilee in the former case, a 5% subsidy is given to 968.43 jobs in x respectively a 5% subsidy 

forr 796.12 jobs in the manufacturing sector. The reason for this cost advantage of a general 

subsidyy is that if you only subsidize employment in the previously protected sector, you 

aree giving subsidies to too many workers. So the fact that a sector-specific subsidy does 

nott eliminate the labor market distortion is also the cause for why such a specific subsidy is 

moree costly than a general wage-cost subsidy. On the other hand, a general subsidy results 

inn transitional dynamics in which aggregate unemployment temporarily rises. Thus, 

Conclus ionn 6.7 Adding a general wage-cost subsidy to the liberalization package protects 

employmentemployment better, and at lower cost, than including a subsidy to the agricultural sector 

only,only, although unemployment temporarily rises. 
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6.66 Concluding Remarks 

Inn this chapter we have discussed an equilibrium-search model with worker heterogene

ity,, imperfect information, and loss of skills during unemployment. The heterogeneity 

off workers yields an important mechanism through which an import tariff distorts the 

laborr market. For, such a tariff changes the comparative advantage of some of the least-

specializedd workers. The wage and the employment prospects for these generalists become 

largerr in the protected agricultural sector, although they are more able in the manufac

turingg sector. Limiting free trade may not only reduce specialization on the basis of 

comparativee advantage of countries, but also of workers. 

Becausee a tariff distorts both the consumption side of the market and the labor market, 

tradee liberalization sounds like a plausible thing to do. However, although not all labor is 

sector-specificc it is not completely mobile as well. If labor moves with a lag, employers face 

imperfectt information concerning the ability of job seekers, and workers lose part of their 

skillss during unemployment, trade liberalization increases the aggregate unemployment 

ratee persistently through important sectoral interactions. 

Moreoverr we have argued that there are distributional implications associated with 

tradee reform. Trade liberalization affects relative output and factor prices between sectors 

andd therefore labor allocation. As a consequence, its impact on the wage distribution 

dependss critically on the ability of individuals in different sectors as this determines to 

whatt extent they can adjust to such relative price changes. Thus, which workers stand 

too lose most from trade reform does not depend on the distinction between (low and 

highh skilled) individuals, but on the different productivity levels of a single individual 

withh respect to the different sectors of an economy. The most specialized workers in 

thee agricultural sector have most to lose, the generalists mitigate their loss by switching 

sectors,, but still they lose. Finally, manufacturing workers experience fiercer competition 

forr jobs than was the case when trade was still protected. Our simulations indicate 

thatt the unemployment rate in the manufacturing sector increased considerably after the 

liberalizationn of trade so that this may be an important aspect of trade reform as well. 

Althoughh a tariff may protect domestic employment, a wage-cost subsidy is generally 

moree efficient on the grounds that it does not distort the consumption side. We have 

shownn that simply replacing the tariff by a wage-cost subsidy to the agricultural sector 

hass the disadvantage that it does not alleviate the labor market distortion. Because this 

distortionn remains present it is also a relatively costly way to protect domestic employment 

sincee too many jobs will be subsidized. We argue that it is better to give a wage-cost 

subsidyy to both sectors since then the comparative advantage of workers will no longer 
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bee distorted, which will also make such a general subsidy cheaper compared to a sector-

specificc subsidy. The picture that emerges from our chapter then is that if one wants to 

liberalizationn trade and prevent the distortion of comparative advantage of workers, the 

cheapestt way to do so is to replace the import tariff by a general wage-cost subsidy which 

willl prevent unemployment from rising permanently. 

Althoughh we apply our model to the specific setting of trade reform, it is more general 

andd can be used to analyze other forms of sector-specific shocks affecting relative prices 

ass well. From this point of view, two final observations are relevant. First of all, including 

sector-specificc learning-by-doing may result in a higher level of employment to start with, 

butt larger unemployment in the long-run, after shocks have hit the economy, as workers 

becomee less mobile between sectors. Less mobility between sectors is then the result of 

workerss waiting for the shock to pass as they do not want to run the risk of losing that 

partt of their skills that they accumulated in the previous period. Stimulating people to 

becomee 'generalists' instead of 'specialists' may then be an interesting long-run option, 

althoughh it comes at a short run cost. 

Second,, the fact that specialization may turn out to be disadvantageous in the long-run 

inn our model when a country is exposed to a lot of shocks has an immediate application 

too the distinction between specialization on the basis of absolute versus comparative 

advantage.. The number of goods for which an economy has an absolute advantage is at 

leastt as large as the number for which it has a comparative advantage. Employment will 

probablyy be larger in the short-run if the economy specializes on the basis of comparative 

advantage.. However, if the economy is hit by repeated shocks, unemployment may be 

lowerr in the long-run if the economy had a more diversified production package on the 

basiss of absolute advantage. Countries specializing in the production of one good in the 

presencee of persistent unemployment, sector-specific shocks, and lagged labor mobility, 

mayy be less well-off in the long run as workers have no where to go if a shock hits the 

economyy unless workers are mobile internationally. 

6.77 Appendix 

Too be able to study the effects of trade reform on both sectors of our model, we derive 

thee influence of a shock to p* on q{+s, for j = x, z. s = 0 ,1 , 2,.. . in this Appendix. These 

effectss are illustrated by looking at the effect of a negative shock, coming from trade 

liberalization,, in p\ on qf, qf+1, q\ and qz
t+l. The effects at times t + s, s > 2 do not 

addd much insight and are therefore neglected. They can be deduced in a similar fashion. 

Thee analytical derivations of the formulae for the partial derivatives are in two separate 
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subsections. . 

6.7.11 Der iva t ive of qf a nd qf+l w i th respec t t o pf. 

Inn this subsection we determine J1 ll and ^ % t i . First, 

dlnqfdlnqf _ d lnp* dE trnfl* ^ m ( p < T + ̂ + T ) _ d lnp* _ 1 

öp?? dpi dpi dpi dpi pf 

sincee a change in p* does not affect the expected skill level in sector x at time t or the 

probabilityy of meeting a worker of either type at time t. 

Second, , 

aingf+11 _ dlnp?+ 1 3 E t + 1 lnfl* d lnEff i+ 1
 a l n (ró+T + *#"&*) _ 

dp?? ~ dpi + ölnE/?f+1 dp? + apf 

d ii / stu,x . ltu,x\ 

__ u^t+x^u u^vt In [prt+l + ypr i + 1 j 
"" 0 1 n E # + 1 <9p? + dp? ( -1} 

ass we consider the case of a permanent sector-specific shock and lnE/5?+1 = In/??. 

Heekmann and Honoré (1990), show that: 

0E t + 1 l n g** aE t + 1 ( l n f l x | l nP a E > lnP , ) g w - g M t > / x 

dlnE/3?+ 11 " 0 1 n E # + 1 " ^ ft ( C * ^ l j ( A b - 2 ) 

with, , 

ct+ 11 = 1 1 1 - = ^ — + / ^ - / ^ , 

c * , t+ ll ~~ ' 
a a 

*(c*)) V/2TT 

andd where /i' {.) indicates the first derivative of h (.) with respect to ln E/??+1. Furthermore, 

din/??? _ dln(qlpl) _ dlnqf dmp? _ 

dpidpi dpi dpi dpi 

11 1 2 

== -7 + 4 = 4 (A6-3) 
PiPi Vt Vt 
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andd thus, 

uuin»in» , o -u , * ln ^ '+1 +yprt+i J 
- n ^^ = _o»^ f i / i , j_ + — v — y (A6 4) 

öpff o2 pf dpi 
Now,, we determine the final term in this expression. Substituting 7»"(+{x gives 

dprdpr11;:?;:? d(i-prf+y)_ dWf:r 

andd thus 

dpfdpf dpf dpi 

dinn ( K + T + yprïïf) _ d in (3 + (1 - y ) p r t
a y ) _ 

__ a i n (y + (1 - j>) pr f f i ' ) 3 fa + (1 ~ g) F f f ï ' ) _ 

O(y+(l-i/)prfir)) ^ 

11 n ,dPrt+\ 

(A6.5) ) 

(A6.6) ) 

ass - ^ = 0. From equations (6.21) and (6.18), one can see that F ^ ' = \ ^ = ^ f s o 

that: : 

Inn ( ^ + 1 ' + yprt+[ J 11 1 - j / 

dpidpi y + (i-y)\(i + qf) 2pf 

ii i - y 

l + y + ( l - y ) < ? ff pf 

Summarizingg the above leads to 

dlngf+ii tJxx - ^ ^ L ' / x ^ 1 1 1 - y 

öpff <r2 l c , ' l + l ) Pf i + s + ( i - y ) ^ Pt 

6 . 7 .22 D e r i v a t i v e of q\ a nd q£+1 w i t h r e s p e ct t o pf. 

Firstt of all, because of static expectations we have that -^ = 0. Second, as 

\nq\nqzz
t+1t+1 =\na + Zt+\nkz +\npz

t+l + E ( + 1 ln#~\ (A6.8) 

(A6.7) ) 

wee have that , 
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dd In qf+l _ d In p ^ + SE^lnfl' + ^ ( ^ + yprj'+V) ( ^ ^ 

â f f dpf dpf &Pt &Pt dpf dpf 

Noww d ' " ^ 1 = 0, since the price in sector z does not change because of change in the 
opopt t 

pricee in sector x. 
Ass before, we have that 

dpidpi ~ 0 E l n # + 1 dpf 

Fromm Heekman and Honoré (1990) we have 

0E t + 1 l n 0** 9E t + 1 ( l nO r | l nP s > lnP x ) _ azz - az 

ÖlnE/3' ' «+i i 0 1 n E # + 1 1 

L / » ' ( - < t + i ) , , 

(A6.10) ) 

(A6.11J J 

where e 

- t+i i 

-*,«« + ! 
-t+i -t+i 

h(-c*)h(-c*) = 11 1 -Ie* 
$(c,)) v/2^ 

asMf+1 1 Fromm (^46.3) we have "v+1 = 4 - As a consequence, this leaves us with determining 

n^prt+1^+y-prt+1_22 p j r s t i w e r e w r i t e this expression using (A6.6) for sector z, yielding 

d ii / stu.z , ltu,z \ 
l nn [Prt+i + yprt+{) 

dpf dpf yy + (l -y)prs
t+{ 

11 n \ dpr^ 
dpf dpf 

(A6.12) ) 

whichh leaves us with determining ' t ' 
dpf dpf 

Substitutingg (6.21) into (6.22) gives 

,tu,z,tu,z _ 1 Lf + L\gf 1 _^+i L[ 
Pr (( + 1 - 9 r*  + 9 I 1 + ^ J TZ 

(A6.13) ) 

Noticee that if q\ = qf, then prffi = \ (1 + gf) and prJ+{* =  (1 - qf). In general, we 

havee to determine the derivatives of both parts of the expression. First, 

d d L\L\ + L\q\ 

dpfdpf [ L*t+1 

JJt+\ t+\ 
dtfdtf , dL dqf dqf 

++ ïr^qf + ir^L * )_ (Z , ** + L * t f ) ^ 

fei)' fei)' 
(A6.14) ) 
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Now w 

and d 

dJL\_dJL\_ = 32LA[ = 2 LÖA[ 

dpfdpf dpf dpf' 

\\zztt = f I f{6\6z)dOxdez 

oo o 

wheree E,d{ = Ep^Egj? = p)
t_-[g

J
t_1 = $_ ] , j = x, z. Thus we have, 

KK = f f f{Ox,0:)dOxdB\ 

whichh is independent of pf and therefore, 

MM dp1 

Noww given this and  — 0. the expression -^ [ ^ ' 2^ ' ^ I c a n o e reduced to: 

_d__d_ \Lf +Lz
tgf 

dpf dpf 

Wee are left with determining. 

f 2 2 

fei) fei) dpf dpf 

dLdLzz
t+1t+1 _ d2L\;+l = 2LdX^+l 

dpfdpf dp 

Fromm (A6.17) it follows immediately that, 

dXdXzz
t+lt+l d 

dpf dpf 

dPtdPt dv\ 
f{o\ef{o\ezz)do)dojjdedez z 

00 0 

whichh can be rewritten as. 

d\ud\ux x 

dPt dPt 

oc c 

JJ dp; 

P'tlr^/Pflf P'tlr^/Pflf 

f{9f{9xx,6,6zz)d6 )d6 d9d9z z 

Integratingg with respect to 9X yields, 

(A6.15) ) 

(A6.16) ) 

(A6.17) ) 

(A6.18) ) 

(A6.19) ) 

(A6.20) ) 

(A6.21) ) 

dpt dpt 

oc c 

== f— 
JJ dpf 

FFxx{^^-,e{^^-,ezz)-)- Fx(o,ez 
dedez z 
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f-f-
JJ dpi 

pfqf pfqf 
d9\ d9\ (A6.22) ) 

ass Fx(0, 6Z) is not a function of pf. At this point, we choose not to rewrite this expression 

anyy further by substituting the multivariate lognormal cumulative density. So now we 

have, , 

dpf dpf 

oc c 
d d 

dpf dpf pfqfpfqf ' 
d6d62 2 (A6.23) ) 

andd thus: 

d d 
dpf dpf 

LLzz
tt+L+Lzz

ttQt} Qt} Li Li 

(t*!(t*! ++i) i) 

oc c 

0 0 
pfqf pfqf 

d9d9z z 

Noww we have to determine the second part of —éjr-, 

d d 

dpi dpi 

''  Tz — Tz 

I ' z z >> + *) 
11 n X) d L\+x -Li \L;+l -L\dqi 
22[[ Qt) dpf L~+1 2 L~+1 dpi 

(A6.24) ) 

Wee have, 

dd L't+l-Lf L*+x- dpf dpf dpf dpf 

dpfdpf Li+l 

^ + i i 

9L9LU: U: 
dpf dpf •^ff + 1 dpf "*" u t dpf 

fei)" fei)" 
LjLj dLj+1 

(Li(Li+l+lff dpi 

(t-Uiï (t-Uiï 
r2L L 

oc c 

JJ dpi 
^mr-.r ^mr-.r 

piqi piqi 
d9d9z z (A6.25) ) 

and, , 

Ass a result:, 

\Ll \Ll LfdqfLfdqf 1 Lf+ 1 -Lf 

22 L't+1 dpf 2pf Lf+l 

oo stu,; 

dprdprt+t+j j 
dpi dpi 

d d 

dpi dpi 

11 L\ + L\q\ t Li+1 - Li 1 

22 LÏ + + 'l+qf)\'l+qf)\ = 
J i+1 1 
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LI LI 
22(L(L t+1t+1y y 

-(!+#)£ƒƒ A /r-^t^)  \de^ pjii pjii 

(ii + ̂ i / l r ^ ^ f , ^ ) ] ^ + + 
11 ^t+i L\ 

2pt 2pt II
z z 

22 m+1) 22 [<ft -qzt)L J 
0 0 

_d_ _d_ 

dpf dpf 
FF*(i *(i 

PtQt PtQt 
dBdBzz + 

2pff If+1 

:A6.26) ) 

Inn this expression we can distinguish three distinct influences of a negative change in pf 

onn prf^\z. First, there is the difference in matching probability between both sectors. A 

secondd effect can be ascribed to the number of workers moving from sector x to sector z. 

Third,, there is the effect of the (multivariate) distribution of productivity in the sectors. 

Substitutingg (.46.13) and (.46.26) into (.46.12) now yields the result. 

Inn [prt+{ + yprt+1 J 

dpf dpf ++ ( l - y ) l £ £ ^ + i ( i + <lt <lt 

11 LÏ 

22(LUi)' (LUi)' 
(Qt-QÏ)L (Qt-QÏ)L 

dp\ dp\ 
rr{{PtQtOPtQtOz z 

ÏÏ L PfQf 
dOdOzz + 

11 L~t+\ L\ 

2pff LUx 
(A6.27) ) 

Inn other words, the movement of workers out of the agricultural sector and into the 

manufacturingg sector does not affect the relative fractions of stu and Itu workers in each 

sector.. We conclude by once more stating the result: 

d\nqld\nql+l+l _ gzz -<?zx,'( z . 2 
-- 2 n y c*,t+i)rix+ 

Ft Ft 

d d II / stu,: 

Inn \jprt+i 
Itu.z Itu.z 

with h 

dpf dpf 

a ,, / s t u . z , Itu, 

a i n ( p r l f ll +yprt + l 

dp* dp* 

a' a' dpi dpi 
(A6.28) ) 

ass given in ,46.27. 
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Fromm Solow Residual to Solow 

Paradox x 

7.11 Introduction 

Afterr Solow (1957). much research on economic growth focused on explaining the 'Solow 

residual';; i.e. that part of growth in incomes that cannot be explained by either capital 

orr labor accumulation. The residual, also called total factor productivity growth (TFP), 

iss left unexplained in the Solow model. The 'new' theory of economic growth argues that 

researchh and development and innovations are an important determinant of total factor 

productivityy growth in one way or the other. Perhaps the most important innovation of 

thee last decades was the development, and widespread use. of the computer. Nevertheless, 

empiricall studies have a hard time in discovering any positive effect of the computer on 

totall factor productivity growth. This has led Solow (1987) to the famous remark that: 

"youu can see the computer age everywhere but in the productivity statistics." May be 

computerss were not effectively used in the beginning implying a low rate of return from 

itss services. Perhaps national accounts simply failed to measure much of the additional 

outputt produced. Or, as Oliner and Sichel (1994) argue, perhaps it is not that surprising 

afterr all since new technologies such as the computer account for only a minor share in 

thee total capital stock. 

Att the same time however, it is often argued that technological change did have a major 

impactt on the wage structure, contributing to increased income inequality both within 

andd between wage categories (Autor, Katz, and Krueger (1998)). As has been discussed 

inn Chapter 2, the rise in income inequality is a common phenomenon among advanced 

economiess during the 1980s and 1990s (see also Davis, 1992). Krueger (1993, for the US), 
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DiNardoo and Pischke (1997. for Germany), and Oosterbeek (1997. for The Netherlands) all 

concludee that computer usage at the workplace increases earnings. Moreover, it is often 

arguedd that skill-biased technological change, besides international trade, is the main 

reasonn for increased unemployment of less-skilled workers in OEGD countries (Berman et 

al.,, 1997). 

Followingg the Solow paradox, if productivity growth has been slow, how can techno

logicall progress have had a significant impact on labor markets? Of course, the answer 

too this question is not restricted to the amount of research and development in ones own 

economy.. As has been argued in Chapter 2. globalization exposes countries to technolo

giess from abroad, and there is no a-priory reason to expect that this technology transfer 

affectss labor markets in the same way in different countries. In fact, one would expect 

thatt the effect on different labor markets of the transfer of new technologies in increased 

tradee in goods and services as well as via more indirect ways, depends crucially on a 

numberr of labor market characteristics as given by the institutional framework. 

Inn this chapter we will try to explain the effect on productivity of new technologies 

ass well as their impact on labor markets, in particular wc sketch a mechanism through 

whichh technological progress may increase unemployment of low-skilled workers as well as 

bee responsible for higher income inequality. We do this by stressing that in general new 

technologiess provide higher ability workers with the instrument to reveal their private 

informationn concerning their ability. If information a-symmetries between workers and 

firmss are indeed reduced by new technologies, this provides an additional incentive to 

implementt that new technology, at least from the point of view of some workers.1 

Thesee distributional implications of new technologies together with one's view of the 

productivityy paradox, give rise to the following two possible scenario's. First of all. take 

thee measurement problems seriously.2 New technologies such as the computer have in

creasedd unmeasured productivity and therefore it is not surprising at all to see them all 

aroundd us. Moreover, the skill-biased technological change story offers a possible explana

tionn for the relationship between the arrival of new technologies such as the computer and 

increasedd income inequality (see Bound and Johnson, 1992). In a sense not made explicit 

^ nn fact, all that is necessary is that individuals with different characteristics make different choices 

afterr the arrival of a new technology, whether individuals know their own characteristics or not (see also 

Stiglitz,, 2000). 
2Onn the measurement problems that arise when one wants to calculate the effect of innovations, such 

ass the computer, on TFP growth see, for example, Griliches (1994). For the measurement problems that 

arisee when one wants to attribute the change in the wage structure to innovations such as the computer 

seee DiNardo and Pischke (1997). 
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inn most of such papers,3 it is assumed that high skill workers are more complementary 

withh new technologies than low skill workers (see Chapter 2 and Goldin and Katz (1996)). 

Inn other words, there is a skill-premium to new technologies. Then measurement prob

lemss explain the Solow paradox, and skill-complementarity explains why new technologies 

couldd contribute to increased wage inequality. We argue that the skill-complementarity 

theoryy might underestimate the effect of new technologies on the wage distribution. For, 

iff we add the assumption that employers have imperfect information about worker quality 

andd if workers respond differently to new technologies (skill-complementarity), then new 

technologiess reveal information. As a consequence, separation of workers according to 

theirr ability is a by-product of innovations like the computer. 

Concerningg the second scenario, it has also been argued that the computer is like other 

general-purposee technologies such as the electric dynamo and that it will take a couple of 

decadess before the productive potential of these technologies are fully realized (see David, 

1990).. Then the first part of the Solow paradox, the absence of productivity gains has 

beenn explained, but the second part, why we see the computer all around us, becomes a 

problem.. For, if managers have a short time-horizon, why would they implement these 

costlyy new technologies given that they will increase productivity long after the managers 

themselvess have left the firm? To answer this question, we again have to look at the 

possiblee distributional implications of new technologies. We show that there may be a 

rangee of parameters such that the information provided by new technologies may result in 

theirr adoption despite the fact that it is common knowledge that these technologies have 

noo impact on productivity in the near future. Moreover, the fact that these technologies 

aree expected to become productive in the future, could make them a relatively cheap 

signallingg device and screening mechanism. Again we analyze the implications for the 

wagee distribution. 

Too make the assumption of imperfect information as strong as possible, we start our 

discussionn with a situation in which a cohort of workers has similar observable character

isticss from the point of view of the firm. As a consequence, lower ability employees are 

ablee to hide behind the backs of higher ability workers. Then, high ability workers have 

ann incentive to train themselves to be able to work with the new technology. Not only 

aree they complementary to the new technology but also more complementary than lower 

abilityy workers and the computer thus offers these workers with an instrument to reveal 

3Ann exception is Acemoglu (1998) who analyses a model in which the market for technologies com

plementaryy to skilled workers increases with the number of skilled workers. An increase in the number of 

skilledd workers first decreases the skill-premium , but after a while it becomes more profitable to create 

neww technologies that skilled workers can use. This directed technology effect increases the skill premium. 
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theirr private information. In that sense, innovations could play a role in enabling workers 

too transmit, in an imperfect way, their ability to their employers. 

Innovationss convey information and. as a result, innovations can be developed and 

implementedd even if their effect on TFP growth is small, or even zero, in the short-run. By 

separatingg workers according to their abilities, they do have an effect on income inequality, 

althoughh the ultimate cause for this inequality results from, previously unobservable. 

workerr heterogeneity. Moreover, if new technologies allow employers to identify workers' 

ability,, the lowest ability types could become unemployed permanently offering a potential 

channell through which new technologies could be responsible for the observed increase in 

unemploymentt of low-skilled workers in the US in the early 1990s and in other advanced 

countriess in the later half of the decade (see Chapter 2). If this happens, measured 

productivity,, denned as output divided by the number of employed, should increase and 

thee productivity paradox becomes even more paradoxical. 

Thee ideas contained, and conclusions derived, in this chapter are close in spirit to 

Stiglitzz (1975) and Krugman (1999). For example, Krugman argues that labor markets 

cann be characterized by multiple-equilibria. In his specific setting there is a human capital 

andd a signalling/screening equilibrium. Small shocks either due to trade liberalization, 

skill-biasedd technological change, or both can push the economy from an egalitarian equi

libriumm to a process of increasing income inequality. It is interesting to see that his model 

hass the empirical implication that measured total factor productivity actually falls after 

aa small shock that results in more and more workers investing in education for signalling 

purposes. . 

Thiss chapter is in seven parts. In Section 7.2 we discuss employment, wages, and profits 

whenn there is a-symmetric information between workers and firms. Then, in Section 7.3 

wee study the incentives of workers to separate themselves after a new technology has 

arrived.. Section 7.4 looks at the implications for the wage distribution under scenario 1; 

i.e.. assuming that the new technology has an unmeasured productivity effect. Section 7.5 

discussess the second scenario; i.e. we analyze whether the distributional implications can 

bee a sufficient reason for why we see new technologies all around us although they do not 

havee a short-run impact on productivity. Furthermore, Section 7.6 is concerned with the 

implicationss of the new technology for employment.4 while Section 7.7 concludes. 

Seee Aghion and Howitt (1994) for a discussion of the relationship between growth and unemployment. 



7.2.7.2. Employment, Wages, and Profits 157 7 

7.22 Employment, Wages, and Profits 

Sincee the economy will immediately be in a new steady state after a new technology 

arrivess in our framework, we can restrict ourselves to a two period framework. We use a 

simplifiedd version of the model used in Chapter 6, based on Pissarides (1992), to determine 

employment,, wages and profits at time t. There is a cohort of 2L workers in total, two 

firms,, and we assume that at t, L workers decide to search for a job in each firm. The 

workerss in this cohort are completely identical, except for the unobservable attribute 

ability.. That is, unobservable at the beginning of t. There are four worker types indicated 

by,, arranged from lowest to highest ability, a, è, c, and d, with marginal productivity #a, 

66bb,, 9C, and 9d.5 These productivities are constant, increasing in ability, the same in each 

firm,, and the fractions of each ability type in the population and among the job seekers 

inn each firm is set equal to \ for simplicity. Workers know their own ability and average 

productivityy is denoted by 9. Workers and employers have no outside opportunities and 

jobss last for one period only. 

Whenn a vacancy and a job seeker meet, the firm and the worker have to negotiate how 

too divide the production. If they cannot reach an agreement the vacancy ends up unfilled 

andd the worker is unemployed. Then wages are determined by a static Nash-bargain and 

workerss and employers both receive half of the output. Employment in sector i (ej) is 

equall to the matching probability between jobs and workers in sector i {q\) times the 

numberr of job seekers in firm i {L\), for i = 1,2. Then the probability that a vacancy is 

filledd is equal to: 

wheree J\ denotes the number of jobs offered (vacancies created) by firm i at time t. 

Givenn that firms cannot observe the ability of job seekers at t and that output is equally 

sharedd between workers and employers, the number of vacancies created by each firm is 

determinedd by the following expected profit maximization condition: 

3Thee reason why we have four types of workers is as follows. The structure of our model will be such 

thatt initially types a and b do not train themselves to be able to work with the new technology. On the 

otherr hand, types c and d do and, therefore, will be pooled as well. If we decided to combine c and d in 

onee type, denoted by C, there would be no incentive for firms to actually implement the new technology 

ass they already know that type C is high ability. By including both types c and d on the other hand, 

wee maintain incentives for type d to further separate themselves after the training. As we will see in 

aa moment, this desire will be satisfied by employers who are competing for the highest ability workers. 

Furthermore,, as will be discussed in Section 7.6, the possibility of becoming unemployed will affect the 

trainingg incentives of types a and b and to study this we cannot combine these two types into one as well. 
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wheree ^ is the cost to the firm of opening a vacancy.6 Then the number of vacancies 

openedd by each firm is: 

J\=\oJ\=\o kq\L\ (7.3) 

Noww the job department has to match the vacancies to the workers. As in Pissarides 

(1992)) we assume a Cobb-Douglas matching function: 

XX(JlL\)(JlL\) = (Jl)l*(Uty (7.4) 

Thiss matching technology determines the level of employment in i. Therefore, we have 

XX {J}, L\) — e\ = q\L\ and, using (7.3) and (7.4), this amounts to: 

(\0kqlDy(\0kqlDy22{L\)^{L\)^ l _ 

QtQt = - jr = 2 ° k <7-5) 

Ass a consequence, we have full employment in this economy with L workers working in 

eachh sector when k > -r.' For k < T there is no production in both sectors: q\ = 0.H 

Theree is no wage inequality in this economy as all workers earn: wt — \ 9 which is the 

workerss share of average output. In a sense, lower ability workers are able to hide behind 

thee backs of the more productive workers. As output is shared equally between workers 

andd employers, E^J = ( | 9 — j 1 L in the absence of innovations. 

Givenn this model without wage inequality, we are now going to characterize the optimal 

investmentt in training by workers when this economy is unexpectedly hit, during t, by the 

introductionn of a new technology. This will allow us to study to what extent technological 

advancementt can explain the stylized facts of OECD labor markets as outlined in Chapter 

22 of this dissertation. 

üNotee that this cost is sunk as soon as workers and firms start to negotiate on the division of output. 

Ass a consequence it does not affect these negotiations. 
77 For fc> r , we set q\ = 1 since creating vacancies is costly and each vacancy is supposed to meet one 

typee from the opposite side of the market only. 
^Noticee that in this case we have a 'lemons problem" (see Akerlof, 1970)). 
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7.33 Investment by Workers 

Soo in our model so far, a-symmetric information between workers and firms results in the 

poolingg of workers. When a new technology arrives, the workers that are more comple

mentaryy with this technology may use it to try to separate themselves from other workers. 

Ourr discussion of these incentives will be closely related to Spence (1973) and we will focus 

attentionn on one specific signalling equilibrium. 

Signallingg ability will only affect wages the next period as the firm and the worker 

havee already agreed on how to share production when they met at the beginning of t. 

Wee assume that the cost of y units of training during t is equal to ^ , 4-, ^ , and -jfe 

forr each type respectively. These costs are common knowledge. Thus, training costs are 

decreasingg in ability and, as a result, the costs of signalling will be negatively correlated 

withh ability. This is a necessary requirement to have informative signals and can be the 

resultt of higher ability workers being more complementary to new technologies. 

Higherr ability workers are not only more complementary to new technologies in the 

sensee that it takes less effort for them to learn how to work with this new technology. 

Also,, if they work with the computer, their productivity increases by more. Denote the 

increasee in productivity for each worker type by 7 a , 7fc, 7C, and yd and these values are 

commonn knowledge as well. 

Supposee that the employer believes that there is some level of training, y*, such that if 

yy > y* then the worker belongs to the highest two ability groups and if y < y* the worker 

belongss to the lowest two ability groups.9 Moreover, suppose that workers believe that 

firmss will always implement the new technology to screen its workers.10 

Wee will first determine the optimal amount of training for the lowest ability group 

off workers under the best case scenario for them; that is, making the case for following 

trainingg by him as strong as possible. This case arises if this group is the only group that 

hass followed no training in case of a decision not to follow training. This decreases the 

pay-offf from not following training as employers then know for sure that these workers 

aree type a. Moreover, these workers know that if they are willing to followr an amount of 

trainingg y such that y > y* the employer will screen him. In that case: wf+ j = ^(0a + 7°). 

Theyy will set y = 0, if: 

l0»>I(0** + 7 «) -£ , (7.6) 

uAss a consequence, workers set y — y" at most and if y < y* is optimal they set y = 0. 
l üInn Section 7.5 we show that this belief by workers can be confirmed by the actual behavior of the 

firm. . 
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thatt is, when y* > -L2~- Let's assume that y* is indeed larger than ^ - so that the least 

ablee workers will decide not to follow the training. 

Noww consider the third least able group of workers, b. This group of workers is also 

capablee of determining that for y* > I-y- . the least able group will not follow training.11 

Againn we will make the case for following training by this group as strong as possible by 

assumingg that if this group of workers does decide not to follow training, the two highest 

abilityy groups will follow the training.12 Then, this group of workers will set y — 0 anyway, 

if: : 

\iP+#)>\(#\iP+#)>\(# + J)-V^ (7-7) 

whichh is the case if y* > \9b (9b — 9° + 2jb). Recall that the incentive for workers to follow 

trainingg arises because one wants to separate from lower ability types. If differences in 

productivityy between the lowest two ability types is small (9b — 9a is small) and the 

productivityy effect of working on a computer is not too large, the incentives for type b 

workerss to follow training are small as well. For then, these workers do not suffer much 

whenn they are pooled with type a. We assume this to be the case; i.e. we assume 

y*y* > \9b (9b - 6a + 27
fc). 

Considerr the decision by the second highest ability group of workers, c. Xow assume 

thatt the case for them to follow training is as small as possible, given that the two least 

ablee groups of workers will not follow the training. Then, if he decides not to follow the 

training,, we want his pay-off to be as large as possible. This is the case if all four groups 

decidee not to follow training. The pay-off to type c is then: itf+1 = ^ 9. Despite the fact 

thatt we look at the case in which training is least profitable, this group will choose y = y* 

if, , 

^ < ^^ + 7 c ) - | ^ , (7-8) 

whichh is the case if y* < \9C (9C- 9 -+Y J. So a large marginal product of c and/or a low 

averagee product of all worker types creates the incentives for c to follow training, especially 

111 As employers, all workers know the ability levels of each group of workers. Unlike employers, they 

knoww they are in the second lowest, ability group of workers. As a consequence, this group of workers is 

ablee to determine whether the least able group will follow the training or not. 
122 Again this last assumption makes sure that the payoff from not following training is as small as 

possible.. If the two highest ability groups will follow training, this group can be sure that the employer 

seess them as one of the two least able groups of workers and, as a result, their pay-off from this situation 

iss as small as possible. 
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iff his productivity increases a lot if he works on the computer. Then, the highest ability 

groupp will follow the training as well. From now on, we assume \9b (6b — 9a + 2yb) < y* < 

7j87j8cc (9C— 9 +7C 1, so that the two least able groups of workers, a and b, will not follow any 

training,, while the two highest groups of workers, c and d, will follow the costly training. 

Thiss in effect creates a demand for computers by some workers. 

Ass a consequence we have that, provided that the beliefs of employers are given by 

\d\dbb (9b ~9a + 276) < y* < \9C (,9C- 6 +7 C ) , training is an imperfect signalling device if 

workerss believe that the firm will always decide to screen its workers after they have fol

lowedd the training. We will now analyze whether this believe by workers can be confirmed 

byy the actual behavior of firms. 

7.44 Product ive New Technologies 

Afterr workers have decided on whether or not to follow training, and firms have observed 

theirr choice, firms now have to decide whether they want to implement the new technology. 

Iff they buy the new technology for their trained workers, they are able to perfectly observe 

thee ability of these workers. Thus, then he is able to discriminate between the two highest 

abilityy groups. Completing the computer course is not a perfect signal: firms have to see 

whatt their workers are really capable of on these computers. 

However,, the firm also knows that implementing the new technologies comes at a cost. 

CC = ipL, the total cost of buying computers is equal to the constant marginal cost of 

buyingg and installing one computer (ip) times the number of people for who you buy 

thesee computers. This cost ip can be interpreted as the return to some firm, exogenous 

too our model, which developed the new technology in the first place. As a consequence, 

itt is the return for doing research and development. 

Soo the firm will never install more computers than there are workers that are able 

too work with them. So it will buy \L of the new technology at most since the lowest 

twoo ability groups have not trained themselves, since for them the adjustment costs to 

thee new technology are larger than the maximum possible benefits. Given that the firm 

observess that only two groups of workers, which are then necessarily the highest two ability 

groups,, have trained themselves it has to determine whether the productivity effects of 

thee computer are sufficiënt to cover the marginal cost c of installing the new technology. 

Supposee first that ip = 7°, where the case ip > -yc is the subject of the remainder of the 

chapter. . 

Thenn we are in the case of the familiar skill-complementary case. High ability workers 

aree more complementary with new technologies which, in our case, takes the form of 
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lowerr training costs and a larger increase in productivity. Firms implement the new 

technologyy and average productivity goes up with | (7C + Y) • Wage inequality will arise, 

nott only because the highest two ability groups work with technology that makes them 

moree productive, but also because this new technology has separated them from the lowest 

twoo ability groups. < + 1 - u.'^i = \(0b+ 0a). < + ] = \ (9C + Y)* and wf+l = \ (6d + Y)-

Whenn some workers are more complementary with new technologies than others, work

ingg on a computer is also informative about ability. If the employer faced uncertainty 

aboutt this ability before the new technology arrived, this information should result in a 

largerr increase in wage inequality than in the standard stories of skill-complementarity 

inn which income inequality arises only because of the productivity effects of new tech

nologies.. So the effects of new technologies on the wage distribution is larger than in the 

standardd story if employers face uncertainty over the ability of its workers, and if new 

technologiess reduce this uncertainty.1'* 

7.55 Unproduct ive New Technologies 

Abovee we argued that imperfect information about workers' ability could offer an ex

planationn for why technological progress seems to have had a significant effect in labor 

marketss although (measured) productivity growth has been slow. A second explanation 

forr why productivity growth has been slow stresses that it takes time before a regime 

switchh has been completed. Therefore it should not be surprising to find limited short-

runn productivity gains of new technologies. This explains the productivity paradox, but 

nott why we see such new technologies as the computer everywhere. 

Thiss question becomes especially important if managers have a short time-horizon so 

thatt one might wonder why they invest in these new technologies despite the fact that 

benefitss will only materialize when the manager has already left the firm. Moreover, why 

doo workers have an incentive to learn how to work with these new technologies given 

thee absence of short-run productivity gains? Therefore we focus in the remainder of this 

chapterr on the case where ip > Y- To take an extreme view we set 7 = 0 for all ability 

typess and analyze whether competition between firms for the highest ability workers could 

bee a sufficient reason to see the computer everywhere despite the fact that it is common 

knowledgee that this piece of new technology has no effect on productivity in the near 

future. . 

13Iff i/J < Y', w e actually have under investment in new technologies. Then the unwillingness of some 

workerss to acquire the skills to be able to work with computers prevents the optimal introduction of these 

technologies. . 
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Soo given that it is common knowledge that 7 — 0 for all ability types, can incentives 

forr firms be such that we still see the computer everywhere? With 7 = 0 we have that for 

\6\6bb (6b - 6a) < y* < \6C (oc- In the highest two ability types will follow the training and 

thee two lowest ability groups of workers refrain from training themselves. What are the 

incentivess for the two firms to screen their workers given that k > , 4 .,? Notice that for 
[6[6 +9 ) 

thesee values of k there will always be full employment at t + 1 since then expected profit 

fromm the, indistinguishable, two groups of least able workers (\ (0a + 6b)) is sufficient to 

compensatee for the firm's cost of opening a vacancy (^)-14 

Supposee first that both firms decide not to screen their workers. Then, workers have 

noo incentive to search for a job at the other firm at t 4- 1. As both firms remain com

pletelyy identical in this case, each ability type cannot increase his wages by moving. As 

aa consequence, profits for each firm at t + 1 are equal to profits at t: 

E7r;+11 = E7r;= Q ^ 4 ) L '
 (7-9) 

forr i = 1,2. Next consider the case in which both firms will screen their workers. By 

similarr reasoning as above, both firms remain identical and thus workers have no incentive 

too move between sectors at t + 1. In this case, 

ETT;+ 11 = Ewl - L (7.10) 

Profitss would decrease between t and t + 1 • 

Finallyy consider the case in which only one firm decides to screen its workers. Then, 

firmss are no longer identical at t + 1 and workers may have an incentive to move. In 

particularr the highest ability group of workers will move from the sector that did not 

screenn to the firm that did screen since at the latter they can earn half their marginal 

product,19d,, while at the former they cannot be separated from the second highest ability 

groupp of workers and therefore will earn less,^ (6C + 6d). 

Sincee there is always full employment in each sector all the workers, except type d, 

willl stay where they are and profit for the firm that screens, let's say firm 1, is equal to: 

E*.'+.. = \l\ (f + «*) + \l\ m + \L\ (*) - \i,L - \L\, (7.11) 

wheree the first term on the rhs shows that the employer receives half of the average 

productt of types a and b {\L workers in total), the second term shows that in total \L 

144 We consider the case where k < > A . K in the next section. 
(ö"+ö (' ) ) 
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jobb seekers at firm 1 are type c, while the third term shows that all the highest ability 

workerss are searching for a job, and employed, in the firm that screens; i.e. in firm 1 at 

tt + 1. But then the firm has to open | L vacancies to hire all of them. This is captured 

byy the last term in (7.11). In a sense, labor mobility perfectionizes the screening device 

off the total cohort of workers. Since 9a + 9b + 6C + 9d = 4 9, we have: 

ETTJ+11 = Eir] + \edL - ^pL (7.12) 

Profitt for firm 2 that did not screen its workers during t by installing the new technology 

is: : 

ETT?+11 = \L\ (ea + eb) + \L\P - \L\ = ETT; - l-edL + -Lz, (7.13) 

forr i — 1,2. Notice that this firm creates only | L vacancies. 

Forr 0 < ip < I [9d — | ) b o t h firms find themselves in a prisoners' dilemma in which 

bothh will implement the new technology as a screening device which in the end will lower 

theirr profits. In effect, implementing the new technology is a way to prevent adverse 

selectionn of workers by each firm. New technologies provide the highest ability workers 

withh the instrument to reveal their private information and if one firm prevents this, these 

workerss move to the other firm. Since we have assumed k > (oa
A

ah\ to make sure that 

theree is full employment at t and at t + 1, it is obvious that there is a range of positive 

valuess of tp for which screening by each firm is the dominant strategy. According as 0 

andd k are larger, the incentives for the firm to screen increase. For then the competition 

betweenn firms for type d is fiercer, and the costs of employing them in case they search 

forr a job at your firm is smaller. Again, the rp for which the condition above is true is one 

equilibriumm of our model, but not the only one. 

Soo the internal demand by workers for new technologies created by distributional con

siderationss and the competition by firms for the highest ability workers could result in a 

configurationn in which we see the computer everywhere although it is common knowledge 

thatt it has no effect on productivity in the short-run. Indeed, the possibility that com

puterss become productive in the near future may actually make them a relatively cheap 

wayy to reveal information. 

Whatt are the implications of this equilibrium, in which training is an imperfect sig

nallingg device and screening by employers is possible? First of all, it can be attractive for 

somee firm, outside our model, to spend resources on developing a new technology that has 

noo short-run productivity effects as firms may be willing to spend money on its implemen

tation.. Some of the workers are willing to follow costly training although they do know 
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thatt their productivity will not increase soon. Furthermore, competition between firms 

forr the highest ability workers may result in the adoption of the new technology, although 

againn it is common knowledge that productivity effects will be small (zero in our case) 

inn the short-run. In the end there is still full employment, output remains constant in 

bothh sectors, profits for both firms in the short-run decrease with the amount of screening 

costs,, and wage inequality will arise: wf+l = w\+l — \ (9a + 8b), and the highest two 

abilityy types, c and d, will earn half of their marginal product: wf+l = —, wf+l — —. 

Thiss wage inequality is ultimately the result of differences in ability, but it is the 

neww technology, the computer, that could potentially make these differences observable. 

Becausee of skill-complementarity, working on a computer is a sign of high ability. Then 

thee skill premium is mainly a reflection of unobserved worker heterogeneity. 

Startingg with a situation in which a cohort of workers is observationaly equivalent 

fromm the employers point of view may seem rather strong. However, income inequality 

amongg workers with similar observational characteristics has in fact risen steadily and 

substantiallyy after 1970 and this rise in income inequality is probably hardest to explain.15 

Byy looking at a cohort of workers which at the beginning of t are homogeneous from the 

pointt of view of the employer, the increase in income inequality that will arise as off t + 1 

inn our approach can shed some light on this empirical phenomenon. How does our analysis 

inn this section change when we assume that the costs of opening a vacancy are large. We 

discusss this in the next section. 

7.66 The Consequences for Employment 

Abovee we discussed a mechanism through which new technologies such as the computer, 

despitee the apparent absence of short-run productivity gains, could have a significant 

impactt on wage inequality. Another stylized fact of recent developments in labor markets 

inn the OECD countries has been increased unemployment of less skilled workers. Despite 

thee lack of consensus, a majority of the studies claims that skill-biased technological 

changee rather than increased trade with the developing world is mainly responsible for 

bothh the rise in income inequality and the rise in unemployment of less-skilled workers 

(seee Berman et al., 1997, for example). 

Inn this section we are going to discuss how technological progress may create unem

ploymentt of less-skilled workers. Again, if new technologies reveal information about 

workerr quality, some workers may be identified by the employer as being unprofitable. 

However,, this also implies that the productivity paradox becomes even more paradoxical. 

15Seee Juhn, Murphy, and Pierce (1993). 
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For,, if the least skilled workers become unemployed, measured productivity, defined as 

outputt divided by the number of employees, should increase. 

Inn the previous sections we assumed that k was sufficiently large so that there is always 

fulll employment at t and at t + 1. We are now going to analyze what happens to our 

conclusionss so far if we assume different values for k. The case we consider is 4- < k < 

,, 4
 h, so that only the lowest ability group of workers. 1, is no longer productive enough 

too be employed in case the employer is able to observe their productivity.Ifi Moreover, 

thee personnel department allows firms to separate their supply of vacancies between the 

differentt ability groups. As a matter of fact, this was also the case at the beginning of t 

butt then the employer could not yet distinguish the workers. 

Whenn %; < k < , a
4 ,, •, . the two lowest ability groups taken together are no longer pro

ductivee enough to compensate the firm for hiring them and they will become unemployed 

iff they both become separated from types c and d. Since the pay-off from unemployment 

iss equal to zero, one might expect that the incentive for types a and b to follow training 

willl increase. We will now determine whether this intuition holds in our model, again 

underr the assumption that 7 = 0 for all types. 

Iff the least able group of workers does not follow training his pay-off will be zero, but 

hee will also be fired if he does follow the training. Thus for y* > 0 we again have that the 

leastt able workers will set y = 0. So despite the fact that low ability workers know they 

willl move from employment into unemployment if they don't train themselves, they arc 

nott going to follow training for sure if they believe the firm will screen them. 

Thee second lowest group of workers receives zero as well if they don't train since the 

averagee product of types a and b is smaller than ^. They receive ^0b — ^ if they do train. 

Thee employer then receives ~d which is sufficient to compensate him for hiring these 

workerss for the given range of k. Then this worker will not follow training if: 0 > \0 - ^ . 

Thuss this worker sets y — 0 if y* > \ (6b) : i.e. they only follow no training when the 

requiredd level of training is very high. We do not assume this to be the case and maintain 

thee assumption that the firms beliefs are given by: \9b (6b - 6a) < y* < \6C (oc- Oj. 

Thenn type b will follow the training and we can be sure that types c and d follow the 

trainingg as well. The threat of unemployment makes training a less effective signal. 

Itt can easily be seen that profits for both firms if they decide not to screen their trained 

workers,, are given by: 

1(iConsideringg the case in which -r- < k < -k will only strengthen the results derived in this section. 

Recalll that for A: < •- there will be no production at all in these two firms at t. 
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Recalll that the lowest ability group will no longer be hired. In case both employers screen 

theirr workers, 

ETT;+11 = -L[6 -— - — I - -A)L (7-15) 

Noww suppose only firm 1 screens its workers. Wages in the sector that does not screen 

(firmm 2) at t + 1 will be equal to ~ (9b + 9C + 9d) for types b, c, and d. As a result, the 

highestt ability workers, d, move to the screening sector since there they can earn ^9 . 

Thee second highest ability group of workers, c, is also able to determine this. They then 

havee the choice between staying at firm 2 where they earn \ [6b + 9c)or moving to firm 1 

wheree they will be screened and as a result will earn half their marginal product: \9C. So 

typee c will move as well to the screening firm leaving only type b in sector 2. Profits are 

thenn respectively: 

Err!,,, = -L-0b + -L-6C + -L~9a - - L f - C 
t+it+i 4 2 4 2 1 ° 1 '• 

22 V 2 4 

-- 2i V 
44 2 66 M 

11 2k) 

-54 4 
44 A-

-- -vL. 
4 4 

11 / aa QO 

- L [ 2 9 — - - - - ^ - \ -- > L . (7.16) 

and: : 

andd screening by each firm will be the dominant strategy if the expression in (7.16) is 

largerr than the one in (7.14) and if the expression in (7.15) is larger than the one in 

(7.17).. If 0 < < v < mm ( ^ (9C + 9d) - i ; \ (6C + 9d) - ^ ) , this is the case. Then firms 

willl again find themselves in a prisoners dilemma and both will implement the costly new 

technology,, workers will not move between sectors, and profits for both firms will again 

decrease.. The incentive to screen workers increases if the costs of opening vacancies are 

smallerr and according as the highest two ability groups of workers are more productive. 

Thenn there is stronger competition between firms for these workers. 

Underr these conditions for tp,y*, and k we again have that a firm, outside our model, 

mayy be willing to conduct research and development to invent a new technology. Moreover, 
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evenn a larger fraction of the population will follow costly training, and firms implement 

moree of the costly new technology although everyone knows it will not affect productivity 

inn the near future. Income inequality increases even more than in the previous case since 

wagess are, from lowest to highest ability. 0, ^-, y , — compared to -—^—-, -—^—-, y , y 

inn the case where opening vacancies was relatively cheap. Production falls in both firms 

(withh \L9a), profits decrease from t to t + 1 (with \ipL + \L\Ba — \L\), a quarter of 

thee labor force becomes permanently unemployed, and measured productivity increases 

inn both firms from 9 at t to \ ($b + 6C + 0d) =6 + | \e -9a] at t + 1. So measured 

productivityy in both firms may increase in the short-run after the computer has been 

implemented,, not because the computer has increased the productivity of workers, but 

becausee the least able workers have been fired. Measured productivity increases more 

whenn 6a is more below average. 

Wee can give the following interpretation to the differences between Sections 7.5 and 

7.6.. In some countries, with a low value of k, it may seem that the computer did have a 

positivee impact on productivity. Other countries, with a high values of k, on the other 

handd may not experience any measured positive effects of the computer on productivity 

inn the short-run. The country for which the effect on firm labor productivity seems 

too be the largest, may actually be the one for which the introduction of the computer 

comess at the largest social cost since income inequality will increase more in this country, 

unemploymentt will (a)rise, production will fall, and workers and firms invest more in 

costlyy training respectively in the new technology. As a consequence, the experience 

withh the same technology in different countries can diverge. Since technologies spread 

quicklyy around the globe, at least among OECD countries, the labor market situation in 

eachh country, as formalized here by the parameter k, determines their effect on income 

inequalityy as well as unemployment of low-skilled workers. 

Soo suppose that we formulate skill-complementarity in such a way that higher ability 

workerss are able to learn howr to work with new technologies at lower cost than lower 

abilityy workers. Suppose furthermore that the computer is a general-purpose technology 

soo that productivity will not increase by much in the short-run and that an employer 

facess some uncertainty about the ability of his workers. This explains the productivity 

paradox.. We can nevertheless see computers all around us (as discussed in Section 7.5) 

becausee of their distributional implications. Then we can understand the Solow paradox. 

Moreover,, the lack of productivity increases in the short-run goes in hand with an increase 

inn income equality. However, when the creation of vacancies is expensive, our framework 

suggestss that not only income inequality will be a consequence of new technologies, but 

alsoo unemployment of less-skilled workers. But then the productivity paradox returns 
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withh a vengeance. For in that case, skill-biased technological change implies that measured 

productivityy should increase even if the new technology has no effect on productivity in 

thee short-run.17 

7.77 Conclusion 

Iff you believe in rationality and efficient markets then it seems obvious that new tech

nologiess are efficiency improving because else we wouldn't see them all around us. Then 

neww technologies should be an important factor behind the Solow residual. This chapter 

arguedd that an additional reason for why we may be working with some new technologies 

iss related to the fact that they provide information if one combines theories of imperfect 

informationn with theories that emphasize skill-complementarities. 

Noticee the difference between the effect of trade reform on labor markets, as analyzed in 

Chapterr 6, and the role of new technologies as studied in this Chapter. Trade liberalization 

affectss relative prices which makes understanding the effects of labor mobility among 

sectorss crucially important to understand its impact on labor markets. However, the 

introductionn of a general-purpose technology, if implemented by all firms, does not affect 

relativee prices. This gives rise to the prisoner's dilemma observed above that in the end 

leavess all the workers at the firm they were. 

Neww technologies make previously unobserved heterogeneity observable which has dis

tributionall implications. If the learning potential of workers increases with ability, new 

technologiess may provide a vehicle to reduce these information a-symmetries. High ability 

workerss don't want low ability workers to hide behind their backs. If this prevention of 

freee riding is imperfect, firms can find themselves in competition for the highest ability 

workerss and implementing the new technology is a way to prevent adverse selection of 

workers. . 

Thee natural result that new technologies provide information implies that income in

equalityy increases because of a second channel besides the standard skill-complementarity 

theoriess of technological change. Then the productivity paradox can be explained by 

takingg the measurement problems seriously and the income inequality is the result of 

skill-complementarity:: higher ability workers have a learning advantage and their (un

measured)) productivity increases by more when they use the new technology. If one sees 

thee computer as a general-purpose technology, the productivity paradox is a short-run 

17Mayy be new technologies initially cause productivity slowdowns which are more or less compensated in 

thee data because the least-skilled workers become unemployed. For a study investigating the relationship 

betweenn technology improvements and productivity slowdowns see Hornstein and Krusell (1996). 
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phenomenon.. However, this view has to explain the computer's presence. 

Againn the role of new technologies as information providers could play an important 

rolee here and if the computer will become productive in the future it may be a relatively 

cheapp source of information. We argued that if signalling by workers is indeed imperfect, 

screeningg by employers is possible, and the costs of opening a vacancy are small, it is pos

siblee for resources to be devoted to develop a technology, workers to follow costly training 

too be able to work with this technology, and firms spending money on its implementation 

(too prevent adverse selection of workers), although it is common knowledge that the new-

technologyy has no short-run effect on productivity. Income inequality increases along the 

wayy within a given cohort of workers. The skill premium arises because of unobserved 

workerr heterogeneity. When the costs of opening a vacancy arc large, these conclusions 

remainn valid, while additionally persistent unemployment of less-skilled workers arises and 

moree workers invest in training (which makes signalling less effective), firms implement 

moree of the new technology, income inequality increases even more, production falls in 

bothh firms, and measured productivity increases. 

Thiss last aspect of skill-biased technological change implies that the productivity para

doxx becomes even more paradoxical. Moreover different countries may have different ex

periencess with the introduction of new technologies depending on the costs of opening a 

vacancyy in that country. Countries for which the effect on productivity growth seems to 

bee the largest, may actually be the ones for which the introduction of new technologies 

comess at the largest social cost. 
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Samenvattingg (Summary in Dutch) 

Dee jaren negentig worden gekenmerkt door zowel hoop als teleurstelling met betrekking 

tott ontwikkelingen in de internationale economie. Ondanks voordelen, hebben sterk 

toegenomenn financiële integratie, toegenomen internationale handel, en de ontwikkeling 

enn wereldwijde verspreiding van nieuwe technologieën er niet voor kunnen zorgen dat 

financiëlefinanciële crises, toegenomen inkomensongelijkheid, stagnerende productiviteitsgroei, en 

werkloosheidd van met name de laagst opgeleiden tot het verleden behoren. Integendeel, 

hett proces van verdergaande globalisering wordt steeds vaker genoemd als een van de 

factorenn die bijdraagt tot volatiliteit op financiële markten en ongewenste arbeidsmarkt-

trendss in zowel ontwikkelde als ontwikkelingslanden. Wanneer, in welke mate, en op welke 

wijzee internationale integratie van handel in goederen en diensten en financiële markten 

zulkee negatieve bijwerkingen vertoont wordt in dit proefschrift bestudeert evenals de vraag 

welkk beleid in staat is beter de vruchten van mondialisering te plukken. 

Dee wijze waarop de Aziatische wondereconomieën in 1997 implodeerdcn is waarschi

jnlijkk het meest in het oog springende voorbeeld van zo'n situatie waarin onbegrensd 

vertrouwenn plaats heeft gemaakt voor teleurstelling en doemdenken. Gedurende een pe

riodee van dertig jaar groeiden Indonesië. Thailand, Zuid-Korea, en Maleisië als kool. Van 

19788 tot 1997 bijvoorbeeld, bedroeg de economische groei in deze landen gemiddeld ruim 

zevenn procent per jaar. Ondanks signalen dat deze economische groei waarschijnlijk zou 

vertragenn doordat ze met name werd gedreven door toegenomen accumulatie van produc

tiefactorenn en niet zo zeer door een efficiëntere benutting van kapitaal en arbeid, werd 

vrijwell iedereen in 1997 verast door de ergste financiële crises sinds de schuldencrisis van 

dee jaren tachtig. De voormalige wondereconomieën bleken op drijfzand te zijn gebouwd 

enn de groeivoet voor deze landen bedroeg in 1998 respectievelijk —13. —9.7, —5.8 en —6.7 

procent. . 

Veell van de elementen die bijdroegen aan de crises in Zuidoost-Azië waren eveneens 

aanwezigg ten tijde van de crisis in Mexico in 1994 en van Chili in 1982. Overeenkomstige 

elementenn zijn aan te treffen indien men de financiële crises in Rusland in 1998, Brazilië in 

1999,, en recentelijk in Turkije en Argentinië analyseert. Deze gemeenschappelijke factoren 
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zijnn onder andere de aanwezigheid van een vast-wisselkoersmechanisme, overwaardering 

vann de valuta, hoge kortlopende buitenlandse schulden, onvoldoende toezicht op banken 

diee buitensporig leningen verstrekken aan debiteuren met wie zij economisch verbonden 

waren,, een onevenwichtigheid tussen activa en passiva, en in het algemeen het functioneren 

vann de financiële sector onder imperfecte informatie en (impliciete) garanties door overhe

den.. Daarnaast kunnen corruptie, politieke onzekerheid, voorbarige liberalisatie van kap

itaalstromen,, een binnenlandse of buitenlandse economische schok, en besmetting door 

eenn crisis in een ander land bijdragen aan het risico dat een land loopt om te maken te 

krijgenn met speculatie en kapitaalvlucht met wellicht een financiële crisis to gevolg. 

Ondankss vele tekortkomingen in de beschikbare data wordt in hoofdstuk 2 met be

trekkingg tot zowel de looptijd als de bestemming van kapitaalstromen naar zich ontwikke

lendee landen een beeld geschetst waarbij de bancaire schulden met een korte looptijd 

vann 1986 tot 1997 verdrievoudigden van 140 miljard dollar naar 430 miljard dollar. Als 

gevolgg hiervan nam het aandeel van schulden op korte termijn in de totale schuld van on

twikkelingslandenn toe van twaalf procent in 1986 tot twintig procent in 1997. Maar liefst 

gemiddeldd 45% van deze korte-termijnschuld ging naar de landen in Zuidoost-Azië in de 

periodee van 1994 tot en met 1997. terwijl 31% voor landen in Latijns-Amerika bestemd 

was.. Financiële instellingen waren verantwoordelijk voor een steeds groter aandeel in de 

totalee schuld. De toename van korte-termijnschulden in deze twee regio's was ruimschoots 

groterr dan de toename in de officiële reserves. 

Zekerr indien korte-termijnschulden in een buitenlandse valuta groter zijn dan de re

servess van de centrale bank dreigt het risico van illiquiditeit. Ondanks dat korte-termijn 

kapitaalstromenn in het algemeen niet noodzakelijkerwijs volatieler zijn dan langere termijn 

privatee kapitaalstromen, zijn zij wel het eenvoudigst omkeerbaar indien de risicopercep

tiee van crediteuren toeneemt. Terwijl langere termijn schuldpapiercn in de tweede-hands 

marktt worden verhandeld, heeft kort e-termijnschuld een primair karakter. Dit zorgt er

voorr dat fluctuaties in risicoperceptie zich onmiddelijk in enerzijds de rente en anderzijds 

dee toegankelijkheid tot fondsen weerspiegelt. 

Korte-termijnn buitenlandse schuld vormt, in relatie tot de korte-termijn activa van een 

landd zoals de officiële reserves, dus een belangrijk ingredient van recente crises, wellicht als 

directee oorzaak of voorwaarde, maar in ieder geval als een belangrijk waarschuwingssignaal 

voorr de mate waarin een land kwetsbaar is voor speculatie en kapitaalvlucht. Ondanks 

dee ervaringen van Mexico met zijn dollarschulden met een korte looptijd, de beruchte 

'Tesobonos',, vonden een aantal eerdere studies over voorspelling van een financiële crisis 

weinigg steun voor een relatie tussen de looptijd van de buitenlandse schuld en de ontvanke

lijkheidd voor zo'n crisis. Tegenwoordig vinden veel studies dat korte-termijnschulden ten 
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opzichtee van de officiële reserves één van de belangrijkste indicatoren zijn voor de kans 

opp een crisis. Gegeven deze recente ervaringen is het dus belangrijk om inzicht in de 

determinantenn van de looptijd van de buitenlandse schuld te krijgen, evenals in de vraag 

off kapitaalstromen op korte termijn zich stabiliserend gedragen of juist de volatiliteit in 

dee economie van het debiteurland vergroten. 

Hoofdstukk 3 van dit proefschrift draagt bij aan dit inzicht over deze twee probleem

stellingenn en komt via een empirische analyse tot de conclusie dat kapitaalstromen met een 

kortee looptijd op hun best als een gemengde zegen moeten worden beschouwd. Met be

trekkingg tot de looptijd van interbancaire buitenlandse schulden vinden we elementen van 

persistentiee die erop wijzen dat de ruimte voor beleidsmakers om invloed uit te oefenen 

opp het aandeel van korte-termijnschuld in de totale schuld enigermate beperkt is door het 

verleden.. De bewegingsruimte wordt verder doorkruist doordat zowel economische groei 

alss de rente in ontwikkelde landen belangrijke determinanten zijn van de looptijd van de 

schuldd in ontwikkelingslanden. Een additionele verklaring voor verkorting van de loop

tijdd die als negatief kan worden beoordeeld heeft betrekking op regulering door de Bank 

voorr Internationale Betalingen in Bazel. Deze kent vanaf 1992 een hoger risicogewicht 

toee aan leningen op langere termijn door banken in ontwikkelde landen aan banken in 

ontwikkelingslanden. . 

Naastt deze determinanten van de looptijd, vinden we ook een aantal die wel onder 

dee invloed van beleidsmakers in ontwikkelingslanden staan. Naarmate een land meer 

geïntegreerdd is in de internationale handel van goederen en diensten bijvoorbeeld, zal 

dee looptijd van de buitenlandse schuld korter zijn, aangezien import- en exportkredieten 

veelall een korte looptijd hebben. Daarnaast leidt relatief hoge binnenlandse groei en 

liberaliseringg van de kapitaalbalans bij ontwikkelingslanden tot verkorting van de looptijd 

vann buitenlandse schulden. 

Hett onderhavige onderzoek gaat eveneens in op de vraag of het aangaan van schuld 

mett een korte looptijd landen in de praktijk in staat stelt om fluctuaties in consumptie te 

voorkomenn indien zij geconfronteerd worden met fluctuaties in het inkomen, of dat deze 

kapitaalstromenn zich met name destabiliserend gedragen. De resultaten ondersteunen 

mett name de laatste visie waarbij korte-termijnschuld, onder invloed van risicoperceptie 

vann crediteuren, de volatiliteit in de economie van de debiteur versterkt. Indien een land 

getroffenn wordt door een kleine schok in bijvoorbeeld zijn groeivoet of ruilvoet, dan zal in 

dee perceptie van marktpartijen het risico slechts in beperkte mate toenemen. Het gevolg 

iss dat leningen op langere termijn ten dele worden ingewisseld voor leningen met een loop

tijdd korter dan een jaar en aldus zal de looptijd van de buitenlandse schuld korter worden. 

Indienn een ontwikkelingsland echter door een grote negatieve schok wordt getroffen, dan 
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zall de risicoperceptie dermate toenemen dat het land de toegang tot de internationale 

kapitaalmarktt verliest. Crediteuren zijn in dat geval zelfs niet langer bereid om leningen 

mett een korte looptijd 'door te rollen', laat staan nieuwe leningen te verstrekken. Aldus 

blijkenn kapitaalstromen op korte termijn zich over het algemeen destabiliserend te gedra

genn en niet het gewenste anti-cyclische gedrag te vertonen wat gewenst is om fluctuaties 

inn consumptie te minimaliseren. 

Theorievormingg omtrent de determinanten van speculatie tegen een vaste wisselkoers 

heeftt zich de afgelopen decennia ontwikkeld aan de hand van deze praktijkervaringen. Al 

ditt onderzoek probeert inzicht te geven in de oorzaken van een financiële crisis. Daarbij 

draagtt zij bij aan de ontwikkeling van zowel een verzameling van indicatoren voor de 

kwetsbaarheidd van een land voor zo'n crisis alsmede de formulering van optimaal beleid 

mett betrekking tot bijvoorbeeld de liberalisatie van kapitaalstromen, de voor- en nadelen 

vann kapitaalrestricties, en optimale prikkels voor zowel overheid, bedrijfsleven, als de 

financiëlefinanciële sector. 

Mett betrekking tot het moment waarop kapitaal vlucht optreedt wordt in hoofdstuk 4 

beargumenteerdd dat zogeheten eerste-generatiemodellen niet in staat zijn een vijftal belan

grijkee praktijkervaringen met betalingsbalanscrises te verklaren. Volgens deze modellen 

iss de valuta vlak voor een speculatieve aanval ondergewaardeerd, vindt er geen devaluatie 

vann de munt plaats op het moment van de succesvolle aanval, maakt een speculant geen 

winstt op zijn positie, zullen de reserves van de centrale bank een trendmatige daling ver

tonenn tot zij volledig worden verbruikt in de vruchteloze verdediging van de vaste koers 

enn vindt er tijdens de crisis geen internationale besmetting plaats. 

Dezee kenmerken staan haaks op de ervaring met betalingsbalanscrises. waarin een 

valutaa voor de aanval overgewaardeerd is. gedevalueerd wordt op het moment van de 

succesvollee aanval, waarbij speculanten winst boeken. Bovendien fluctueren reserve voor

radenn reeds voordat ze uiteindelijk verbruikt worden en leidt de internationale verspreiding 

vann financiële crises soms zelfs tot angst in ontwikkelde landen. In hoofdstuk 4 worden 

dezee ervaringsfeiten verklaard door middel van een plausibele uitbreiding van het eerste-

generatiee crisismodel. Indien meerdere landen tegelijkertijd zwakke fundamenten in hun 

economiee hebben, dienen marktpartijen hun speculatie te coördineren opdat hun beperkte 

middellenn toereikend zijn om het op te kunnen nemen tegen de reserves van de centrale 

bankk van één van deze landen waarbij is verondersteld dat de middellen onvoldoende zijn 

omm al deze landen gelijktijdig succesvol te kunnen aanvallen. 

Inn ons model proberen speculanten hun activiteiten op elkaar af te stemmen door 

middell van het innemen van posities tegen een valuta en door vervolgens uit de resul

terendee fluctuaties in de reserves af te leiden tegen welke valuta andere speculanten posi-
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tiess innemen. Deze vorm van indirecte communicatie tussen marktpartijen verloopt verre 

vann perfect vanwege andere invloeden op de reservevoorraad. Gedurende de tijd die het 

kostt om private informatie van handelaren volledig weerspiegelt te zien worden in mark-

tvolatiliteitt raken de betrokken valuta overgewaardeerd. Nadat het aantal speculanten dat 

zichh op één en dezelfde valuta richt voldoende groot is geworden om de reserves van de 

centralee bank te eroderen zal er een devaluatie optreden en maken de speculanten winst op 

hunn posities. De fluctuaties in de reserves van de landen met een overgewaardeerde munt 

zijnn voor een deel toe te schrijven aan de noodzaak van speculanten om te communiceren 

bijj hun coordinatiepoging. 

Nadatt de eerste valuta is gevallen, richten de speculanten zich op de overige overge

waardeerdee valuta. Aangezien er één optie minder is, en deze landen bovendien inmiddels 

overr minder reserves beschikken, en doordat marktpartijen als een groep meer specu

latievee fondsen tot hun beschikking hebben, zullen de resterende betalingsbalanscrises 

steedss sneller op elkaar volgen. Uit ons model volgt dat de landen die later getroffen wor

denn door speculatie minder reserves in de uiteindelijk succesvolle aanval verliezen, maar 

tegelijkertijdd een grotere waardedaling van de valuta laten zien. 

Eenn ander ervaringsfeit is dat de lokatie van marktpartijen ertoe doet voor enerzijds 

dee determinanten en anderzijds het tijdstip van een episode van kapitaalvlucht. Speci

fieker,, het lijkt erop dat bijvoorbeeld ten tijde van de Mexicaanse crisis, de druk op de 

reservess van de centrale bank gedurende 1994 en met name vlak voor de devaluatie werd 

uitgeoefendd door Mexicaanse ingezeten. Of het binnen- of buitenlandse marktpartijen 

zijnn die de leiding nemen bij het innemen van speculatieve posities kan belangrijke belei

dsconsequentiess hebben, bijvoorbeeld met betrekking tot de aard van kapitaalcontroles. 

InIn hoofdstuk 5 is met dit doel een model ontwikkeld waarin de lokatie van investeerders 

omm een vijftal redenen gevolgen heeft voor zowel de oorzaken als het moment van weiger

ingg van investeerders nog langer korte-termijnleningen 'door te rollen'. In plaats daarvan 

gaann ze speculatieve posities innemen. 

Dee eerste reden is dat binnenlandse marktpartijen over het algemeen goedkoper specu

latievee posities in kunnen nemen. Dit kan bijvoorbeeld het gevolg zijn van kapitaalrestric

ties,, maar komt in het algemeen voort uit het feit dat zij reeds over de binnenlandse valuta 

beschikkenn terwijl buitenlandse partijen deze dienen te verkrijgen voor het innemen van 

eenn speculatieve positie. Gegeven het renteverschil tussen sparen en uitlenen impliceert 

ditt dat valutaspeculatie kostbaarder is voor buitenlandse partijen. 

Eenn tweede reden waarom lokatie ertoe doet komt voort uit de idee dat zelfs met 

eenn buitenlandse korte-termijnlening in de eigen valuta de internationale investeerders 

wisselkoersrisicoo lopen. Immers, een devaluatie van de valuta gaat veelal gepaard met 
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grotee problemen voor debiteuren om aan hun schuldverplichtingen te voldoen. In geval 

vann faillissement wordt de resterende waarde van de activa van de lener in geval van een 

financiëlee crisis onder de schuldeisers verdeeld. Na een devaluatie vertaalt dit zich in een 

lageree restwaarde voor buitenlandse in vergelijking tot binnenlandse schuldeisers. 

Eenn derde verschil tussen ingezetenen en internationale investeerders is dat de eerstge-

noemdenn over betere informatie kunnen beschikken. Bovendien kan het zo zijn dat zij 

uniformeree informatie hebben, wat de onzekerheid over de acties van andere investeerders 

vermindert.. Een vierde reden waarom lokatie ertoe doet bij internationale financiering is 

datt het de binnenlandse marktpartijen zijn die geconfronteerd kunnen worden met hogere 

belastingg na een financiële crisis. Deze hogere belasting kan de vorm aannemen van een 

directee vermogensbelasting om bijvoorbeeld een groter begrotingstekort te financieren. 

Hett grotere tekort is wellicht ten dele het gevolg van nationahsatie van private schulden. 

Daarnaastt kan er sprake zijn van een extra belasting via stijgende inflatie ten gevolge 

vann de devaluatie van de valuta. Tot slot kan een vijfde verschil tussen beide partijen 

zijnn dat ingezetenen vaak wel. en buitenlandse investeerders veelal niet. enige mate van 

beschermingg genieten indien zij een lening verstrekken doordat de overheid, wellicht im

pliciet,, garant staat voor het nakomen van de verplichtingen door de debiteur. 

Inn hoofdstuk 5 komen we tot de conclusie dat het moment waarop investeerders niet 

langerr bereid zijn de debiteur van korte-termijnleningen te voorzien wordt bepaald door 

factorenn als het renteverschil tussen liquide en illiquide investeringen, de kosten van een 

speculatievee positie, en de kwaliteit van de informatie die investeerders bezitten. Boven

dienn zijn de mate waarin de wisselkoers is overgewaardeerd, het aandeel van binnen-

respectievelijkk buitenlandse partijen in de markt, alsmede de mate waarin een debiteur 

illiquidee is in de zin van onvoldoende reserves of hoge kosten indien lange-termijn invester

ingsprojectenn moeten worden geliquideerd belangrijke determinanten van een moment 

waaropp kapitaal vlucht op zal treden. 

Dee vraag of de ingezetenen de minste tolerantie hebben voor zwakke fundamentele 

economischee karakteristieken blijkt af te hangen van de relatieve omvang van de kosten 

vann een speculatieve positie ten opzichte van het wisselkoersrisico dat gelopen wordt 

doorr buitenlandse investeerders. De kans dat ingezetenen de toon zetten wordt groter 

indienn zij over betere informatie beschikken en indien er sprake is van asymmetrische 

belastingheffing,, maar kleiner vanwege het bestaan van overheidsgaranties. Niettemin 

stemmenn beide marktpartijen hun beslissingen op elkaar af wat impliceert dat ondanks 

hett feit dat de aanwezigheid van binnenlandse partijen kapitaalvlucht kan verspoedigen, 

hett empirisch moeilijk blijft om te observeren welke marktpartij feitelijk de leiding neemt. 

Beleidsmakerss hebben zelfs met een vaste wisselkoers en vrij kapitaalverkeer nog enige 
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tijdelijkee monetaire ruimte om aan speculatie te ontsnappen mits andere landen eenzelfde 

beleidd voeren. Echter financiële integratie kan als een gemengde zegen worden beschouwd 

indienn zij niet wordt ondersteund door adequate additionele beleidskeuzen. Het is bijvoor

beeldd aanbevelingswaardig om de korte-termijn activa en passiva nauwlettend in het oog 

tee houden waarbij men eveneens rekening dient te houden met de korte-termijn activa van 

ingezetenen.. Indien binnenlandse marktpartijen een dominante rol spelen gedurende een 

periodee van speculatie en kapitaalvlucht wordt het voor beleidsmakers aantrekkelijk om 

dee internationale diversificatie van de beleggingsportefeuilles van binnenlandse partijen te 

stimuleren.. Het pro-cyclische gedrag van kapitaalstromen met een korte looptijd versterkt 

dee noodzaak van automatische stabilisatoren in ontwikkelingslanden om volatiliteit in de 

reëlee economie te minimaliseren. Een beleidsaanbeveling voor landen die onder serieuze 

speculatievee druk staan die zij waarschijnlijk toch niet kan weerstaan is dat het het beste 

iss om snel te devalueren en niet de reserves te verbruiken of de rente te verhogen in een 

wanhopigee poging om de vaste wisselkoers te verdedigen. 

Mett betrekking tot verdergaande integratie van de handel in goederen in diensten 

alsmedee de ontwikkeling en wereldwijde implementatie van nieuwe technologieën wordt 

inn hoofdstuk 2 aangegeven dat volgens veel recente studies deze twee ontwikkelingen in 

belangrijkee mate verantwoordelijk zijn voor een aantal ongewenste arbeidsmarkt conse

quentiess in met name ontwikkelde landen. In het merendeel van de OESO lidstaten is de 

afgelopenn decennia een tendens van toegenomen inkomensongelijkheid zichtbaar. Anal

ysess op een micro-economisch niveau laten zien dat de premie (in termen van een hoger 

loon)) van een hoge opleiding sterk is gestegen sinds het begin van de jaren tachtig. Daar

naastt is de duur van de werkloosheid toegenomen en in toenemende mate zijn het met 

namee de laagstopgeleiden die hun baan verliezen. 

Ondankss dat de niveaus van internationale handel in relatie tot het nationaal inkomen 

vergelijkbaarr zijn met die van het begin van de vorige eeuw, is er sprake van een duideli

jkee stijging gedurende de laatste decennia. Het is dan ook niet verwonderlijk dat veel 

economen,, politici, vakbonden, en actiegroepen globalisering van de economie verantwo

ordelijkk houden voor de hierboven genoemde ongewenste arbeidsmarktpatronen. 

Inn hoofdstuk 6 wordt een model ontwikkeld dat liberalisatie van internationale handel 

relateertt aan de arbeidsmarkt. Het model is dynamisch van aard en de belangrijkste 

elementenn zijn dat werkgevers onzeker zijn over de productiviteit van werkzoekenden en 

datt werklozen ten dele hun vaardigheden verliezen. Laatstgenoemd element zorgt ervoor 

datt tijdelijke schokken, zoals een handelsliberalisatie, duurzame consequenties kunnen 

hebbenn voor de omvang van de werkloosheid. 

Ditt model laat zien dat bescherming tegen internationale handel via een importtarief 
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ervoorr zorgt dat, naast de standaard goederenmarktverstoring, er een aantal werknemers 

zijnn die in de beschermde, stel agrarische, sector werk gaan zoeken omdat hun verwachte 

loonn vanwege de aanwezigheid van het tarief daar het hoogste is. Deze 'generalisten' 

zijnn echter productiever in de onbeschermde, zeg de industriële, sector. Aldus werkt 

importbeschermingg verstorend voor het productieve vermogen van een economie in ons 

modell zonder dat de productiefunctie afnemende meeropbrengsten vertoont. 

Indienn dit land voor vrijhandel kiest laten we zien dat de werkloosheid tijdelijk stijgt 

inn de agrarische sector. Het kost enige tijd voordat degenen die een baan hebben verloren 

eenn nieuwe baan vinden in de industriële sector. Gedurende deze periode van frictiew-

erkloosheidd verliezen zij een deel van hun vaardigheden en aldus kan handelsliberalisatie 

structureell de werkloosheid verhogen. Echter, deze werkloosheid zal zich niet met zek

erheidd concentreren op de laagst-opgeleiden, simpelweg omdat in ons model werkgevers 

moeitee hebben om verschillende typen werkzoekenden ex-ante van elkaar te onderscheiden. 

Onss model geeft bovendien aan dat er geen eenduidige relatie bestaat tussen handel-

sliberalisatiee en inkomensongelijkheid. In het algemeen kan geconcludeerd worden dat de 

werknemerss die in de agrarische productie zijn gespecialiseerd er het meest op achteruit 

gaan.. Zij kunnen echter hoog of laag productief zijn. Waar het om gaat is de productiviteit 

vann een werknemer in de agrarische sector versus de productiviteit van die werknemer in 

dee industriële sector. Dit verschil bepaalt de keuze van de sector alsmede de hoogte van 

hett loon. De generalisten die na liberalisatie een baan gaan zoeken in de industriële sector 

voorkomenn door van sector te verhuizen een groter verlies, maar niettemin gaan ook zij 

eropp achteruit. Hierbij dient eveneens te worden opgemerkt dat een generalist die van 

dee ene sector naar de andere verhuist kan best in beide sectoren erg productief zijn en 

daardoorr tot de hoogste inkomenscategorie behoren. Met betrekking tot de werknemers 

diee reeds in de industriële sector werkten valt op te merken dat zij toegenomen concurren

tiee voor een toegenomen aantal banen ondervinden zodat onduidelijk is wat er met hun 

inkomenn gebeurt. 

Nett als financiële integratie kan een toename van de goederenmarktintegratie als een 

gemengdee zegen worden beschouwd indien zij niet wordt aangevuld met de juiste beleids

maatregelen.. Volgens ons model dient er een loonkostensubsidie aan zowel de agrarische 

alss de industriële sector aan het liberalisatie pakket te worden toegevoegd. Dit hetero

doxee hervormingspakket zal niet alleen de goederenmarktverstoring door een importtarief 

elimineren,, maar bovendien voorkomt zij zowel de arbeidsmarktverstoring alsmede de 

mogelijkheidd voor een persistente verhoging van de werkloosheid als gevolg van de liber

alisatie.. Vanuit deze optiek is er dus geen reden om niet verder te gaan met de vruchten 

tee plukken van verdere internationale integratie van goederenmarkten. 
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Dee recente arbeidsmarktervaringen worden naast toegenomen internationale handel 

veelall gerelateerd aan zowel de ontwikkeling, adaptatie, alsmede de snelle internationale 

verspreidingg van nieuwe technologieën. Indien dit daadwerkelijk het geval is kan ook 

technologischee vooruitgang zonder additioneel beleid als een gemengde zegen worden 

beschouwd.. Behalve mogelijke arbeidsmarkteffecten kan hieraan worden toegevoegd dat 

menn zich ten gevolge van nieuwe technologieën zoals de computer dient te realiseren dat 

enigee stijging van de productiviteit lange tijd onwaarneembaar is geweest. Is het mo

gelijkk dat bijvoorbeeld de computerrevolutie verantwoordelijk is voor een permanente 

stijgingg van de werkloosheid van met name de laagst opgeleiden alsmede toegenomen 

inkomensongelijkheidd terwijl zij tegelijkertijd een verwaarloosbare invloed heeft gehad op 

dee gemeten productiviteit? 

Dee standaardverklaring waarom technologische vooruitgang de verdeling van inkomens 

scheverr maakt is dat werknemers met meer vaardigheden meer complementair zijn met 

nieuwee technologieën dan werknemers met minder vaardigheden. In hoofdstuk 7 wordt 

binnenn dit raamwerk de aanname toegevoegd dat werkgevers imperfect de productiviteit 

vann hun werknemers observeren. 

Inn de standaardmodellen is de aanname dat werknemers, vanwege het verschil in com

plementariteit,, verschillend reageren op een nieuwe technologie. Indien er ex-ante sprake 

wass van imperfecte informatie ontstaat automatisch dat nieuwe technologieën informatie 

verschaffenn waardoor de voorheen verborgen heterogeniteit van werknemers tenminste 

tenn dele zichtbaar wordt. In dit geval zijn er twee effecten op de inkomensverdeling die 

dee ongelijkheid vergroten. Ten eerste via het verschil in complementariteit. Ten tweede 

doordatt de laagst productieven zich niet langer achter de rug van de hoger productieven 

kunnenn verschuilen. Als gevolg van deze sortering van werknemers ontstaat er een addi

tioneell effect op de inkomensverdeling die de ongelijkheid tussen werknemers met meer 

enn minder vaardigheden versterkt. De waarde van een technologische innovatie als signa

leringsinstrumentt voor hoger opgeleiden kan dermate groot kan zijn dat zelfs indien deze 

technologiee weinig productiviteitswinst genereert, deze groep werknemers niettemin een 

grotee vraag uitoefent op hun werkgevers om ze te implementeren. 

Aangezienn werkgevers in een concurrentiestrijd om de werknemers met de hoogste 

vaardighedenn zijn verwikkeld, laten we zien dat zelfs in de extreme situatie waarin iedereen 

zichh realiseert dat computers helemaal geen productiviteitsgroei genereren, het denkbaar 

iss dat we deze nieuwe technologie niettemin om ons heen zien en er sterke arbeidsmarktef

fectenn van uitgaan. Tot slot kan het informatieverstrekkende karakter van innovaties ertoe 

leidenn dat werknemers met minder vaardigheden permanent werkloos worden. Dit wordt 

bepaaldd door de vraag of de nu geobserveerde productiviteit van deze groep werknemers 
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opweegtt tegen de kosten voor een bedrijf om hen in dienst te nemen. In dit geval echter 

zoudenn er productiviteits winsten moeten worden gemeten aangezien de gemiddelde pro

ductiee per werknemer omhoog zou moeten gaan, wat alleen te rijmen is met de praktijk 

indienn een nieuwe technologie zoals de computer initieel tenminste de productiviteit doet 

dalen. . 

Alss met al kan dus geconcludeerd worden dat financiële integratie, mondialisering van 

dee handel in goederen en diensten, alsmede technologische vooruitgang, veel weghebben 

vann een gemengde zegen indien deze processen niet worden ondersteund door adequate 

beleidsreacties.. In dit proefschrift hebben we bijgedragen aan het begrip van mogeli

jkee mechanismen waardoor op het eerste oog positieve ontwikkelingen gerelateerd aan 

globaliseringg toch uit kunnen monden in financiële crises en ongewenste arbeidsmarktef

fecten.. Niettemin zijn er adequate beleidsopties beschikbaar die het proces van verdere 

internationalee integratie voldoende glans kunnen geven. 
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Thiss dissertation contains six essays that contribute to our 
understandingg of why financial integration, increased international 
trade,, and technological progress can be characterized as a mixed 
blessing.. All chapters rely on the assumption that the behavior of 
heterogeneouss market participants is constrained by the amount 
andd quality of the information they possess. The author studies 
empiricallyy the determinants of the maturity structure of external 
debtt of emerging markets and argues that short-term capital flows 
aree mainly destabilizing. He develops theoretical models to study 
thee determinants and timing of a balance of payments crisis when 
coordinationn problems among speculators are important and when 
locationn of investors matters for the moment of capital flight. 
Thee last two theoretical chapters of the dissertation deal with the 
dynamicc relationship between trade liberalization and the labor 
markett respectively the potential for technological progress to 
increasee both income inequality and unemployment of, especially 
low-skilled,, workers persistently. Throughout the thesis the author 
givess specific policy recommendations to avoid these undesirable 
sidee effects of globalization. 
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