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 Preface On and oﬀ, I have been analysing various aspects of the welfare state for almost forty years. It started with an invitation to participate in a government inquiry on remaining poverty in the Swedish welfare state. Who was poor, and why? My task was to ﬁnd suitable measures of an individual’s or family’s income and wealth, and to collect relevant statistical data. Some of this work can still be traced in tables on the distribution of income presented by Statistics Sweden. I then returned to the university to teach public ﬁnance and social insurance, and to form a seminar group to discuss various aspects of the economics of human capital, in particular health economics. Particularly exciting for me in the 1970s was participating in the workshop run by Gary Becker while I was a visiting scholar at the University of Chicago. Back in Lund, I became engaged in a campaign to change the Swedish tax system. Inspired by Knut Wicksell and Erik Lindahl, we formed a group in Lund to argue in favour of the view that taxes should be seen in relation to the kind of expenditures they were supposed to ﬁnance. Instead of discussing whether taxes, in general, should be direct or indirect, progressive or ﬂat, and so on, we tried to ﬁnd out the best way to ﬁnance health care, public pensions, income security, and so on. Much of this book is based on the discussions we had at that time. It is fair to say, I believe, that this is a book on social protection for the middle classes. It is not about social assistance and ‘welfare’ directed toward the poorest members of society, and it is not about the kind of protection needed by the wealthiest. Instead, it is a book about ways and means to secure a decent living standard for an average citizen in case of a lack of working ability and/or unemployment. Providing such protection is, in my view, a fundamental aspect of civilization. It is fascinating to see how this was done in ancient cultures, and how it is done around the world today. The rather desperate search for institutions for social protection after the collapse of communism in Eastern Europe is illustrative, and we are now witnessing how (truly) developing countries are trying to establish a society where people may feel economically safe. The purpose of this book is to present an overview of the kind of advice economics can oﬀer on the design of institutions for social protection. The reader I have in mind has passed the introductory courses in economics, and now seeks an orientation of main issues rather than a comprehensive ix
 
 x
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 account of the research frontier on the welfare state and its alternatives. For those interested in the latter there are ‘handbooks’ and surveys intended for specialists in the ﬁeld. My experience is that this kind of book, supplemented with a selection of (downloadable) papers of particular interest, ﬁts well into a course at the intermediate level. However, I hope that there will be something of interest for the layman as well. To my knowledge there are presently no close substitutes for this book. I am grateful to all, colleagues, students and administrative staﬀ alike, who, over the years, have helped me formulate the views expressed in this book. In particular, I am indebted to Andreas Berg, Margareta Ekbladh and Eric Rehn for information and comments, to Jaya Reddy for improving my language, and to Anna Hedborg for asking me to present a survey of what economic research has to say about income security, thereby giving me the necessary push to get started with the manuscript for this book. I am also grateful to the Department of Economics at the National University of Singapore for inviting me to stay there last winter to work on the manuscript. Lars Söderström Lund, 2008
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 For Margareta
 
 1.
 
 Introduction
 
 Periods of reduced or non-existent working capability (childhood, old age, illness) are experienced by all. Moreover, situations have to be faced when capabilities cannot be used to their fullest (lack of demand, unemployment); or when the return from work is unexpectedly low (for example, because of crop failure); or when consumption needs are exceptionally large, for example in connection with a ﬁre or an illness. Solving these kinds of problems is one of society’s major functions, perhaps the most fundamental function. Under normal conditions, where life actually requires a great deal of labour, these problems must be solved through cooperation. The solution is to create pools enabling several persons to share the fruits of each other’s labour. How these pools are organized is of fundamental importance for the character of a society and its possibilities for development. We refer to arrangements serving this purpose by the term social protection. An extreme case is the pure socialist model where all earnings are placed in a common ‘pot’ and shared according to need. Another case, no less extreme, is the pure market model where all resources are allocated through diﬀerent ﬁnancial arrangements (banks, insurance companies, and so on) to the extent that individuals decide through mutual agreements. Between these extremes are models with diﬀering degrees of cooperation. One of the most important organizations for the pooling of resources is the family. Arrangements for social protection may be studied from a long-term or a short-term perspective. From a short-term point of view (which dominates in the general debate) it is natural to emphasize people’s diﬀerences and view the pooling of resources as a means to change the distribution of income in society. It seems, then, that the aged, sick and unemployed receive beneﬁts at the expense of people who are young, healthy and employed. From a long-term point of view, however, things look diﬀerent. Nobody may count on being healthy, employed, and so on, for an entire lifetime. In the long run the pooling of resources is clearly a mutual concern, where the objective is not mainly to redistribute incomes among individuals but to render more eﬀective the use of each individual’s earnings in society. The idea, then, is that one should have access to consumption possibilities when they are most needed.
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 The economics of social protection
 
 AGENTS OF SOCIAL PROTECTION The Family A resource pool may be arranged as a common household for individuals belonging to several generations. Members of the household do not have to be related to each other, but family ties certainly contribute to strengthening the household. This is the family model where transfers take the form of gifts. Children and the aged are supported by the middle-aged who voluntarily refrain from consuming all incomes themselves. This does not mean that these persons are motivated by altruistic reasons. As mentioned above, everyone may expect to become dependent on the support of others. By being generous today, the middle-aged may hope to meet generosity from others tomorrow. This probability increases if children are brought up to regard giving as a duty. The importance of transfers within families and other groups has been eloquently stated by Oded Stark (1995). For a biological family it would seem natural to use transfers in kind. For example, children and the aged may be given shelter, food, clothes and other necessities to the extent deemed suitable. For a family living in a monetary economy, an alternative would be that transfers are given in cash, either as a lump sum or as a voucher for certain consumption. Diﬀerent types of transfers can be mixed. For a child one can supplement food, housing and other beneﬁts in kind with special accounts for the purchase of items such as clothing, as well as a lump sum to be used freely. In this way the receiver is given discretion over the content as well as the timing of at least some consumption. Whether this is a positive or a negative feature of supporting grants will now be left as an open question. Beneﬁt Societies, Insurance Companies and Banks Other private associations for mutual assistance are common among occupational groups or neighbours. The usual arrangement is to form a beneﬁt society (sometimes called a friendly society) such as a sickness or an unemployment beneﬁt society. Members of the society commit themselves, subject to certain regulations, to contribute towards the formation of a common fund from which they are entitled, subject to certain conditions, to receive beneﬁts either in cash or in kind, for example medical care that is partly or wholly paid for by the beneﬁt society. Beneﬁt societies typically supplement the family as a source of security. The distinction that is made here between beneﬁt societies and normal insurance companies is simply that the latter are more clearly commercial in their operations. They sell security and are not normally conﬁned to a
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 particular occupational category or neighbourhood. Otherwise, insurance companies operate in the same way as beneﬁt societies. The insured pay a premium that entitles them to receive beneﬁts, subject to certain conditions, from a common fund. It should be noted that beneﬁt societies and insurance companies provide only the basic framework for private security arrangements in society. Access to good banking facilities and so on, and the willingness of other individuals to take part in charitable work provide additional sources of security. Are family members able to obtain a better standard of living for themselves through the market system? To clarify this alternative, let us imagine an economy without any private real capital. Real assets are limited to stores of foodstuﬀ, and so on, for immediate consumption. It is easiest to imagine this example as an economy where all real capital is owned by the state, but one may also think of an economy with practically no real capital at all, for example a nomadic society where people survive by hunting, ﬁshing, picking fruits, and so on. A conceivable possibility in this case is that transfers take the form of loans. One borrows during childhood, saves by paying back the loan and by issuing new loans to younger persons during middle age, and dissaves (has loans paid back) during old age. A typical situation in such a model would be that middle-aged people give loans to children. As children grow up and earn an income, they can repay the loans and thereby provide the older generation with a ‘pension’. It is worth noting that borrowing conditions may be rather poor. Take as an example the case where children are cared for by their parents and therefore do not demand any loans for themselves. The only possibility of obtaining a ‘pension’ is then that older workers give loans to younger workers. Of course, there is no guarantee that the latter have an immediate interest in consuming more than they earn. They may have enough earnings to cover their own consumption as well as the consumption of their children. For older workers the situation may clearly become very stressful. At the same time as they need to give loans in order to secure support for their own old age, presumptive borrowers are far from willing to get into debt. The outcome might be that older workers have to pay younger workers to accept a loan, which would imply a negative rate of interest. Giving loans to younger generations is not necessarily an individual’s only form of savings. If there are other possibilities, for example to buy gold, the situation might be less problematic. Gold may be bought by both younger and older workers, and then sold in old age. Should the distribution of income be unequal in favour of younger workers, then older workers might also be sellers of gold. In this case an individual may buy a large amount of
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 gold as a young worker, sell some as an old worker and the rest during old age. There is no guarantee, however, that gold holdings will be proﬁtable, since the price of gold must be increasing over time for this to be the case. With a given stock of gold, this will not be the case unless the economy itself is growing. In the opposite case there will probably be an excess supply of gold and, therefore, a gradual downward pressure on the price of gold. A falling price of gold is equivalent to a negative rate of interest. The State There are, roughly speaking, three ways in which the government might supplement and improve private security arrangements in society. First, government authorities may make an eﬀort to promote conditions of general stability. Policies to reduce cyclical ﬂuctuations and to facilitate structural adaptations in the economy would come under this heading. At a more fundamental level, government policies seeking to improve law and order within the country or to reduce the risk of foreign aggression or natural disasters are also an essential part of the stabilization policy. It goes without saying that a failure of either of these types of preventative measures might have very serious consequences for individual security. Consequently, government policies in this ﬁeld are of major importance. Second, the government may encourage the growth of private security arrangements. The promotion of stable family conditions and the establishment of associations or companies providing insurance services would be appropriate measures under this heading. An incentive might be provided in the form of a subsidy that might be used to inﬂuence the pattern of security arrangements. An early example of this type of social security is the German legislation implemented in the 1880s on the initiative of Otto von Bismarck. With regard to beneﬁt societies, the subsidy may be conditional on the degree of access to membership, meaning that the society cannot be conﬁned to members of a particular labour union, political party, or religious group. As previously indicated, people have a special interest in obtaining ‘child loans’ in one form or another. In the market model, children are potentially the most important group of borrowers. In the family-only model, no loans exist but it is not diﬃcult to imagine a mixed model where parents take loans for the purpose of supporting children. Such loans, more or less subsidized by the state, would be an alternative to the kind of child allowances (or tax deductions) used in many countries. Note how the burden of bringing up children changes in these cases. In the pure family model without any external support, or when parents are borrowers, parents carry the entire cost of their children. To the extent that bequests are reduced,
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 however, certain parts of the cost will be passed on to the children themselves. When children are supported out of public funds, the cost is borne by the population at large. In the case of formal child loans the responsibility for repayments rests with each child. Depending on which model is used, an individual is faced with three quite diﬀerent prospects: (1) to pay the cost of one’s own children, no matter how many, (2) to pay a higher tax in order to ﬁnance subsidies to children in general, and (3) to pay back one’s own child loan. In the two latter cases the expense is independent of the number of one’s own children. Third, the government may itself administer diﬀerent types of social security schemes, such as on a normal insurance basis by means of premiums, funds and beneﬁts. However, the government is able to oﬀer a wide range of other opportunities. For instance, the insurance may be arranged as a general, tax-ﬁnanced, basic income guarantee. As in the case of private social security schemes, a public system may take the form of both cash payments and beneﬁts in kind such as medical care and labour market training. The two latter categories of government measures – the provision of incentives to private schemes and the government’s own insurance schemes – come under the common designation of social policy. Far-reaching ambitions in this area of policy, particularly when these aspirations are expressed in terms of government administered insurance schemes are characteristic of the welfare state. The principal idea of the welfare state is to guarantee that all citizens can satisfy basic needs. It is typical of the welfare state that (1) entitlements to beneﬁts like child care, schooling, health care and nursing homes are given by virtue of citizenship, refugee status and the like and not merit based; (2) beneﬁts are produced by public agencies, provided in kind and distributed according to egalitarian ideals; and (3) beneﬁts/subsidies are ﬁnanced by progressive taxation. Compared with the traditional family model, the welfare state has a clear advantage and a just as clear disadvantage. The advantage is that everyone is included. For example, individuals are not required to have children of their own to get provisions for old age. Furthermore, there is no risk that defectors might cause a setback in the standard of living for those remaining in a family. Defection may also happen in a welfare state – as in the case of emigration – but the eﬀect from a social security point of view is likely to be small. (This is not to say that the brain drain, which is a result of people moving out of a country, would lack economic meaning.) A disadvantage of the welfare state is that it generates disincentives of various kinds. Since beneﬁts are more or less independent of each individual’s own eﬀorts, these beneﬁts tend to be forgotten in one’s decisions on the scope and direction of work, savings, and so on. Hence, people behave
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 as if their jobs and savings are worth less than they actually are. This will most likely lessen people’s interest in economic virtues, and be harmful to the economy at large. Another disadvantage with the welfare state lies in the fact that beneﬁts are provided uniformly, for example the same amount of schooling and the same elderly care for all. Diﬀerentiation with respect to individual needs and interests would make it possible to reach a higher level of utility with the same amount of resources. Such diﬀerentiation is easier to obtain in the family. Since people in a family live near each other it should be quite easy to take individual diﬀerences in tastes and interests into account. We have so far been referring to an extreme welfare state. In reality, the state’s involvement in social security has a less extreme design, one of the reasons being to keep costs down. One modiﬁcation is that certain beneﬁts are given as a voucher or in cash. This allows beneﬁciaries to inﬂuence the content of the beneﬁt, especially when the state does not have a monopoly in producing child care, housing and so on. Another deviation from the extreme welfare state is that certain beneﬁts are paid according to merit, making them appear as a wage component. For example, old age pensions might be diﬀerentiated, at least partly, according to earnings earlier in life. Through such modiﬁcations the welfare state takes on a somewhat diﬀerent character. Eventually, the role of the state might be reduced to administrating transfers based on the principle of quid pro quo. As in the market model, this means that each person directly pays for his or her own welfare.
 
 THE CORE OF SOCIAL POLICY There is no simple answer to the question of what the state should do in the area of social policy. But we may try to ﬁnd out what a social policy serving the interest of all citizens would look like. For the sake of argument we assume that this must be implemented with unanimity among those concerned. For obvious reasons it would be diﬃcult to assemble unanimous support for public policies in a world where private solutions do exist and are eﬀective. There would then be nothing to gain from collective actions. Hence, market failures are a prerequisite for such actions. We now limit the discussion to market failures with respect to private provision against risks of income losses and excessive expenditures. The provisions under discussion include some kind of insurance scheme organized by friendly societies, other cooperatives or insurance companies. Each individual (or family) would then pay an amount that covers his or her expected beneﬁt from the insurance (actuarial fees) plus a contribution towards the costs of
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 administration as well and, in the case of commercial insurance, an additional amount that reﬂects the organization’s planned proﬁt. The question of interest here is the extent to which these schemes require state involvement to provide a satisfactory level of social protection. This question will now be examined with respect to the following problems: (1) exclusion and free riding; (2) adverse selection; (3) moral hazard; and (4) collective risks. Exclusion and Free Riding In a system where insurance premiums are charged on an actuarial basis, diﬀerent categories of risk will pay diﬀerent premiums. For certain individuals, this system may be prohibitively expensive. For example, for an individual in need of kidney dialysis the actuarial premium for health insurance including dialysis could exceed the individual’s annual income. As a result, this individual would be forced to rely on charity. There are two ways in which charity may be administered. The traditional method is to oﬀer free medical care to those in need. This arrangement may, for example, be organized by a religious group. The other method is to allow the individual to receive regular insurance on particularly favourable terms. This would mean that other individuals covered by the same insurance scheme would have to be willing to pay premiums that are higher than would be justiﬁed on purely actuarial grounds. Both of these methods give rise to free riding. In the ﬁrst case, individuals are given an incentive to evade responsibility for the costs of insurance provision by assuming that they will still be able to receive the beneﬁts they require. A suspicion that people will play this game might make potential donors less enthusiastic about charity. In the second case, free riding could mean that individuals may avoid cooperatives or insurance companies subsidizing premiums for certain individuals. In either case the outcome will be unfavourable for those who are in real need of charity. Adverse Selection The problem of exclusion arises because it is possible to identify those individuals who have substantial expectations regarding insurance beneﬁts. The problem confronting dialysis patients would have been less diﬃcult if their situation had remained unknown to the insurer. However, a diﬀerent problem then arises, namely that of adverse selection. This problem is caused by the fact that the insurer’s information regarding the policy-holders’ anticipated beneﬁts (risks) diverges from that actually held by the policy-holders themselves (asymmetric information). Adverse selection also arises where
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 there is a lack of adequate diﬀerentiation of premiums. As a result, premiums diverge from the policy-holders’ expected beneﬁt from the insurance. In essence, adverse selection means that an insurer is unable to allocate people into diﬀerent risk categories (for example, with respect to longevity) and therefore oﬀers everyone the same premium, corresponding to an average risk. This is considered unfavourable by low-risk policy-holders who become increasingly reluctant to take out insurance cover. As a result, the average risk among those insured, and therefore the average insurance premium, may gradually increase until only those with the highest risk ﬁnd it worthwhile buying the insurance. As a result of adverse selection, individuals belonging to low- or medium-risk categories cannot be oﬀered the insurance policies that would meet their requirements. An insurer introducing a low-risk alternative onto the market would soon be subject to losses unless he or she could ﬁnd some way to prevent high-risk categories from purchasing this alternative. The low-risk alternative must therefore contain certain provisos that make it unattractive for high-risk categories, for example a maximum limit on the level of protection. From the standpoint of social policy, the problem with adverse selection is that low-risk individuals are confronted by a situation where they either have no insurance at all or are required to pay a premium that is appropriate only for high-risk individuals. A tax-ﬁnanced subsidy might be viewed as a more satisfactory alternative. Moral Hazard The imposition of a maximum limit on the level of protection may be motivated by reasons other than adverse selection. One such reason might be a desire to limit the administrative costs of the insurance. The non-payment of sickness beneﬁts for one or several days following the start of a period of illness is an example. As a consequence, there will be fewer claims for insurance beneﬁts. Another motive for less than 100 per cent insurance cover is the problem of moral hazard, which is a particularly severe problem in, for example, unemployment insurance. The fact that work involves a degree of sacriﬁce means that an unemployment insurance that does not contain an element of co-insurance will provide strong incentives to be unemployed. Such a tendency will be held back when beneﬁts are lower than the loss of income, because of an initial period of non-payment of beneﬁts, limitations in the duration of the payment of beneﬁts, or a less than 100 per cent ratio between the daily beneﬁt and the income loss. An optimal arrangement would depend on the circumstances. We return to these issues in Chapter 7.
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 Collective Risks A further reason for restricting the insurance cover available to individuals on the insurance market is that certain risks aﬀect a large number of individuals at the same time. The inclusion of such collective risks in insurance contracts may endanger the ﬁnancial viability of friendly societies and private insurance companies, as well as call into question the overall economic security of policy-holders. Even today, a common inﬂuenza epidemic may give rise to considerable ﬁnancial problems for a local sickness beneﬁt pool. However, the problem of collective risks is less severe when insurers take the opportunity to buy reinsurance, whereby insurers all over the world may compel themselves to compensate for (a small part of) the damage caused by, for example, infectious diseases, earthquakes or heavy storms wherever they occur. Most cases of collective risks may be covered by reinsurance arrangements but, of course, there are also some collective risks of a global character that may not be included in reinsurance contracts, such as the discovery (in the future) of an inexpensive medicine that eﬀectively prevents heart attacks. If such a medicine came into use, everyone’s life expectancy would increase and insurers all over the world would be faced with a dramatic increase in justiﬁed health insurance claims and pension beneﬁts. The normal method of avoiding the problem of collective risks is to exclude them from individual insurance contracts. However, it is diﬃcult to see how this could be carried out in the above example. In this and similar cases, the only apparent option available for the insurer would be to charge a higher premium that allows him or her to set up a buﬀer fund serving as a precautionary measure for the future. The problem is that some insurers might be tempted to run their business without such a fund, and try to increase their market share by oﬀering insurance policies without the extra charge. This would tend to raise questions about the ﬁnancial viability of the insurance system. The above arguments point towards government intervention on the market, either by a law stating that a premium surcharge must be levied or by an oﬀer to act as ‘insurer of last resort’. When necessary, this would permit the government to use tax revenues to meet obligations laid down in private insurance contracts.
 
 IMPLICATIONS FOR SOCIAL POLICY Given this picture of the problems confronting private insurance arrangements, what role would be decided unanimously for the government? We
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 shall return to this question many times in later chapters. For now it will suﬃce to give a few hints. 1.
 
 2.
 
 Of the various methods available for smoothing out ﬂuctuations in expenditures over an individual’s life cycle, bank loans would appear to be quite non-controversial. Government obligations are then limited to the provision of the requisite guarantees for such loans. A further step in this direction would be to force adult citizens to have a savings account in proportion to annual earnings or at least covering basic expenditures for a certain period of time, for example three months. Singapore, just to give one example, illustrates how such an arrangement may be implemented. Bank loans do not serve the purpose of pooling risks and are therefore not suﬃcient as a social policy device; they must be supplemented by arrangements providing basic insurance cover. Let us assume that there is a legal requirement to have a certain level of insurance cover. This would force individuals who are tempted to become free riders to take on the responsibility for their own insurance provision, at the same time as they support those who are unable to pay an actuarial premium for themselves. Still, for the latter category, which may include many old individuals, any premium might be too high. In this case some supplementary form of assistance must be made available, either as a voucher to the individuals concerned, entitling them to buy the insurance they need, or as a subsidy to those insurance policies being oﬀered under particularly favourable conditions. These measures are available in the case of competing private insurance schemes. Another possibility is to introduce a social insurance scheme ﬁnanced by taxes instead of premiums. At ﬁrst sight it may seem paradoxical that unanimous agreement may be reached on a compulsory basic cover, as potential free riders, at the very least, should be opposed to this idea. However, it should be borne in mind that individuals ﬁnd themselves here in the situation known as the ‘prisoner’s dilemma’; each individual has an opportunity to establish a private advantage by means of free riding, but only on the condition that an overwhelming majority of individuals refrain from free riding. If this condition did not hold, everyone would suﬀer. An awareness of this risk tends to make the idea of compulsory basic cover more acceptable. For the sake of argument, let us assume that the basic cover relates to (1) essential medical expenditures; (2) a basic minimum standard of living after retirement or in the event of a permanent loss of income; and (3) sickness or unemployment beneﬁts to compensate for temporary losses of income.
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 In principle the basic insurance cover would be ﬁnanced by means of premiums representing its actuarial value. However, the size of these premiums presents a practical problem because of ﬂuctuations in people’s ability to pay. Some individuals will never be able to pay an actuarial premium, and many would have occasional diﬃculties in doing so as a result of illness, unemployment, parental obligations to pay for school fees, and so on. Hence, to be acceptable to everyone, it is essential for a payments model to take ability to pay into account. A possible solution would be a model with the following characteristics. Each individual is assigned an account. A certain fraction of the individual’s income, for example 40 per cent of income from employment, is paid into this account annually. These payments appear on the credit side of the account. Each year, the account is also debited by an amount corresponding to the individual’s annual premiums for basic insurance cover and possibly also other insurance beneﬁts. The idea is that payments credited to the account will balance, in due time, debited premiums. Any remaining surplus at the time of retirement may be used by the individual as a pension fund. In the opposite case with a deﬁcit, the debt will have to be either totally or partially written oﬀ. The resultant loss may be shared by the insurer via a fund that is ﬁnanced jointly by policy-holders, or by the government acting as insurer of last resort. As we will see, in relatively advanced welfare states, like Sweden, most taxes are used to ﬁnance beneﬁts of a social policy nature for the tax-payer’s own beneﬁt. In Sweden, transfers between individuals account for less than 20 per cent of all transfers. Hence, a payments model of the kind under discussion might cover over 80 per cent of social expenditures. Of the remaining transfers, only a fraction would refer to the basic insurance cover and therefore constitute a possible debt that might be written oﬀ. Note that this kind of account is diﬀerent from a so-called forced savings account, where the amounts credited are used directly to pay for social policy beneﬁts, such as sickness beneﬁts. The important diﬀerence is that savings accounts lack the insurance element, and therefore will run out for individuals with relatively large needs, for example because of bad health. In the payments model described above, ‘savings’ are transformed into premiums for insurance, securing beneﬁts according to need in line with what is stipulated for the insurance policy in question. The problems of exclusion from the market for insurance, adverse selection and collective risks provide a justiﬁcation for the use of tax revenues to ﬁnance social insurance grants and subsidies. Together
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 with government loan guarantees these grants and subsidies may easily ﬁt into the above payment model. In the case of a debt that has to be written oﬀ, a grant could conveniently be awarded in conjunction with the ﬁnal adjustment of the individual’s account. In this way decisions on grants may be delayed until one has obtained a good overall view of the ability of the individual to pay for his or her own social beneﬁts. For the sake of argument, we may assume that individual policyholders make the following payments for their basic insurance cover: (1) a ﬁxed basic premium with regard to health insurance and old age pension, (2) a variable premium related to the impact of a loss of income from employment, and (3) a variable risk surcharge related to gender, choice of occupation, and so on. Long-run changes in average life expectancy, medical costs, and so on may be reﬂected via a diﬀerentiation of premiums among diﬀerent cohorts. The variable risk surcharge permits a diﬀerentiation of premiums to reﬂect the anticipated level of beneﬁts for each individual. In addition to this diﬀerentiation of premiums being considered to be fair per se, it also produces certain eﬃciency gains since the private costs of individual choices of action now provide a better reﬂection of the social costs of such actions. The existence of special charges for, say, motor cycling or working in a slaughterhouse, provides individuals with an incentive to avoid these ‘dangerous’ activities – or to take proper precautions. Hence the function of risk surcharges is to cover the insurance beneﬁts that are directly related to occupational accidents and illness and also to the unemployment that aﬀects particular occupations. In practice, however, risk surcharges are not fully applied, which means that certain individuals receive subsidized insurance cover, at the same time as others pay relatively more. It is implicitly understood that individuals do not need to restrict their insurance cover to the basic cover alone. The latter does not represent any kind of norm for the level of protection that may be considered desirable. It should be seen as a social obligation rather than as a social right. This also implies that social policy does not have to restrict its operations to questions of compulsory basic cover. Subsidies and other measures justiﬁed on the grounds of, for instance, adverse selection may also be assumed to apply to parts of the voluntary insurance cover.
 
 In later chapters we have an opportunity to discuss how social protection devices might be improved with respect to eﬃciency, and thereby also adapted to better serve certain notions of social justice. But we must be wary of the economist’s habit of using the mere existence of market failures
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 as an argument in favour of government intervention. As stressed by Herman B. Leonard and Richard J. Zeckhauser (1983) and others, market failures should be seen as a necessary, but not suﬃcient, argument for government intervention. There is another side of the coin, which they call nonmarket failures. Leonard and Zeckhauser note three sources of non-market failures: (1) public provision often escapes the useful discipline of the private market in balancing the budget of the provider; (2) some features of the information and incentive structure that make it diﬃcult to provide private insurance perfectly are inherent in the nature of the insurance itself, and so apply to public provision as well; (3) state involvement in the provision of social protection sets in motion dynamic political processes that substantially change the focus of the original programme. They refer to this evolutionary pattern as the ‘political sociology’ of public eﬀorts to provide social protection (p. 150). One component of the political sociology is that participants gradually come to view their risk-reduction beneﬁts as entitlements and eventually as rights, and ultimately become dependent on the programme. Income support programmes for farmers may be used as an example. These programmes typically include subsidies, whose value tends to be capitalized in farm prices. The ﬁrst generation of farmers can reap a capital gain when they sell the farm, but those who start farming would make a capital loss, and even be ruined, the day a programme is cancelled. Hence, these farmers use political inﬂuence for the preservation, and possibly even enlargement, of the programme. For similar reasons health care workers and other professional groups are eager to preserve public provisions in their respective ﬁelds. Another component of the political sociology is a result of the fact that the tenure of political oﬃcials is relatively short. Thus, programmes having current beneﬁts but deferred costs may be particularly attractive. From this point of view, obfuscation of costs is not seen as a too serious problem in the management of public provisions, and indirect ﬁnancing by taxes and loans is preferred to direct ﬁnancing by user charges. As a consequence, these parts of the social protection system will be managed without the useful information one can get from market prices, such as insurance premiums that reﬂect diﬀerences in risk. * * * In the following discussion we start with issues of inequality. Some statistical aspects of the distribution of income and the anatomy of inequalities in wealth, income and consumption are presented in Chapter 2. We then go on, in Chapter 3, to discuss how inequality is viewed from the point of view of social justice. We look at some visionary notions of social justice as well
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 as popular views on the subject. Swedish data are used to illuminate the kind of redistribution one can expect to ﬁnd in an advanced welfare state. In the rest of the book we focus on eﬃciency issues. We start, in Chapters 4 and 5, with a discussion of various aspects of pension schemes. The purpose of these chapters is to build a theoretical basis for the discussion of the virtues of alternative pension schemes. Then, in Chapter 6, we turn to issues of social protection for non-pensioners, starting with the fact that especially younger individuals are faced with liquidity constraints that might have a negative eﬀect on human capital investments, in children as well as schooling. We look at some of the measures used to ease the situation for parents and students. Chapter 7 addresses the problem of income insecurity for working adults because of unemployment and illness. Permanent as well as temporary income losses will be discussed. In Chapter 8, ﬁnally, we look at an important beneﬁt in kind, namely health care. This is done with a focus on the ﬁnancing aspects, but a few words will also be said about the remuneration of care producers.
 
 2.
 
 Inequality
 
 Market economies give rise to a great variety of economic positions with diﬀerences in wealth, income and consumption. Such diﬀerences are commonly called ‘inequality’. This chapter attempts to bring some of the controversies surrounding inequality into perspective by emphasizing three aspects. First, inequality reﬂects diﬀerences in choice as well as in opportunities. It is rarely the case that an individual has to have a particular wealth, income or consumption. Second, choices and opportunities are interrelated over an individual’s life cycle. Present opportunities are to some extent the result of choices made earlier in life, and choices today shape opportunities in the future. Third, there is an element of chance. The wealth, income or consumption an individual is observed to have may be diﬀerent from what he or she was planning to have. Three sets of choices are crucial in determining an individual’s economic position. Over and over again the individual must decide what the portfolio of assets should look like, how time should be divided between diﬀerent uses and what to consume. The ﬁrst two choices determine the individual’s (expected) income from capital and labour, respectively. Consumption choices are not only important for the individual’s immediate well being, but also have an eﬀect on the individual’s wealth and future productivity. All of these choices play an important role in shaping his or her economic position over the life cycle.
 
 STATISTICAL ASPECTS Inequality in income, wealth and consumption has received much attention during the last century. Here, we limit our discussion to income inequality, which has been studied by statisticians as well as economists and sociologists. Equivalence Scales In order to compare incomes in households of a diﬀerent size and composition, one needs to work out how the standard of living varies with demographic factors. The answer is a so-called equivalence scale, which 15
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 may be based on norms saying what individuals ought to have in terms of consumer goods, or may be based on empirical observations of the demand for consumer goods in various circumstances. In the latter case an equivalence scale is constructed in the following way. Let x be a vector of consumer goods, z a vector of demographic characteristics, and y a measure of total expenditures (or income). Then, (1) deﬁne the expenditure function as M(u, p, z)y, where p is a vector of consumer prices, and (2) select a particular demographic structure z0 for reference. The expenditure function measures the minimum expenditure for a consumer to reach a particular level of utility at a particular set of prices. The consumer may be a family with children. An equivalence scale is then deﬁned as the ratio M(u0, p0, z)/M(u0, p0, z). This ratio measures the minimum cost for a particular level of utility, u u0, at a particular set of prices, p p0, for a household with demographic characteristics z compared to the reference household (with zz0). The reference household may, for example, be a single adult person. Equivalence scales are typically based on the assumption that the expenditure function for a particular type of household, zh, may be written as a product of a scalar determined by the demographic factor, (zh), and the reference household’s level of expenditures, M(u, p, z0), for a certain level of utility, that is M(u, p, zh)(zh) M(u, p, z0). The scalar (zh) is interpreted as the number of ‘consumer units’ in the household in question (in relation to the reference household). There are many equivalence scales used in the literature. An early example is Ernst Engel’s observation that (1) richer households use a lower share of their expenditures for food than poorer households, and (2) smaller households have a lower average propensity to consume food than larger households when they are at the same level of total expenditures. These observations suggest that the share of food expenditure in total expenditure may be considered as an inverse indicator of the standard of living. Two households with the same share for food may accordingly be assumed to enjoy the same living standard irrespective of diﬀerences in size, composition and total expenditures. Engel’s approach may be applied to any category of goods, but in some cases this approach does not seem appropriate. Take consumption of wine as an example. Since wine is not much consumed by children, we cannot reasonably argue that families with children should have a relatively large share of this type of consumption in their budget. The truth is rather the opposite. In view of this observation, Erwin Rothbarth (1943) suggested an equivalence scale based on a subset of goods that are exclusively or predominantly consumed by adults (‘adult goods’). Instead of the multiplicative form of the Engel cost function, the Rothbarth model assumes an
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 Table 2.1
 
 Equivalence scales for Greek families with one child
 
 Child’s age
 
 Engel
 
 Rothbarth
 
 0–5 years 6–13 years 0–13 years
 
 1.299 1.352 1.334
 
 1.098–1.084 1.141–1.119 1.126–1.107
 
 Source: Panos Tsakloglou (1991).
 
 additive cost function M(u, pA, pC, zC)  A(u, pA, pC)  C(u, pC, zC), where pA and pC are the price vectors for adult goods and other goods, respectively, and zC is a vector of demographic characteristics of children only. The cost function has been split into one part A(.) referring to consumption for adults, whether they have children or not, and one part C(.) exclusively referring to the cost of children. The Rothbarth equivalence scale for households with children is measured by the ratio Eh  [A(.)  C(.)]/A(.). Panos Tsakloglou (1991) used both the Engel and Rothbarth models to estimate equivalence scales for families with children in Greece. For the Engel model he used expenditures on food, while expenditures on meals out, alcohol, tobacco, adult clothing and footwear and entertainment were used to represent the consumption of adult goods in the Rothbarth model. His results for families with one child are shown in Table 2.1. The two values in the Rothbarth scale refer to families with low and high incomes, respectively, while the values shown for the Engel scale refer to families with an intermediate (median) level of income. Two adults are ascribed the value 1 in both scales. Note that the Rothbarth scale is much lower than the Engel scale. That the two scales are so diﬀerent should warn us to be very cautious in comparisons of the well being of households with diﬀerent demographic characteristics and income. In Great Britain, the McClements scale is used as an equivalence scale for relatively poor households. According to this scale, household members should have the following weights: ﬁrst adult (head) 0.61, spouse of the head 0.39, third adult 0.46, subsequent adults 0.36, child aged 0–1 year 0.09, child aged 2–4 years 0.18, child aged 5–7 years 0.21, and so on (Peter J. Lambert, 2001). By adding such weights we get the number of consumer units in any particular household. Then, as a ﬁnal step, we may calculate the household’s income per consumption unit and compare this measure for diﬀerent households. The idea is, of course, that households are worse oﬀ the lower their income per consumption unit. For international comparisons, Anthony Atkinson has suggested a strikingly simple scale, the so-called square root rule. In this case incomes are deﬂated with
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 the square root of the number of household members (Anthony Atkinson et al., 1995). In this type of equivalence scale the idea is to compare the utility that may be reached by diﬀerent households. An alternative, avoiding interpersonal utility comparisons, would be to compare diﬀerent situations for the same individual. For example, one could study what expenditures a person would need to reach a particular level of utility when either living alone or living with a spouse. In the latter case there will be some goods consumed by each spouse alone (‘private’ goods) and some goods consumed jointly (‘collective’ goods). This is the approach used in so-called collective household models where two or more individuals have their own preferences and try to maximize a sort of ‘social welfare function’. This is a promising approach, but so far no attempts have been made to calculate the cost of children in such a model (Arthur Lewbel, 2002). Statistical Theories An early attempt to describe the distribution of income in statistical terms was made by Vilfredo Pareto (1897), who gathered information about the income distribution in many countries at diﬀerent points in history. He noticed that there were similarities between the distributions, and he claimed that all distributions could be described by the same frequency function. The latter has since been called the Pareto distribution. If f(x) is the number of incomes equal to x (currency units) or larger, this distribution may be written f(x)A x,
 
 (2.1)
 
 where A and  are parameters. Pareto found that the ‘Pareto parameter’  had a value in the region of 1.5. In his view this regularity could not be coincidental, but was an expression of some universal principle governing the distribution of income. Pareto’s discovery – called Pareto’s law – inspired economists and statisticians to look for the principle of income distribution. They soon discovered that the Pareto law was far from universal. First, Pareto’s own data already showed that the value of  varied a great deal; except for the German city Augsburg in 1526, where it was just 1.13,  varied between 1.24 and 1.89. In later data, values of  above 2.0 have been found. Second, the data on the distribution of income in various countries in earlier days were far from comprehensive. In fact, most data were collected for administrative purposes and covered only the top of the distribution. It is nowadays understood that the Pareto distribution, at best, gives a good
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 description of the highest quintile of incomes. An interesting hypothesis in line with this observation is that the Pareto distribution may describe the outcome of wage settings for better paid white-collar workers. Herbert A. Simon (1957) and Harold F. Lydall (1968), among others, have used this idea for the purpose of ﬁnding out how earnings are determined in hierarchical organizations. For the remaining 80 per cent of the distribution of income, many attempts have been made to ﬁt a normal distribution or a log-normal distribution. A normal distribution seems appropriate when the distribution of income is assumed to reﬂect some personal characteristic of income earners, such as intelligence, which is known to be normally distributed. A log-normal distribution, on the other hand, might be appropriate when the distribution of income is seen as the result of a stochastic process. A famous example of the latter is Robert Gibrat’s claim that the law of proportionate eﬀects (see the next section) will imply a log-normal distribution that, under certain conditions, ﬁts observed data well (Gibrat, 1931). There is much evidence, however, to refute the claim that the law of proportionate eﬀect is the sole determinant of inequality in earnings. There are many alternatives to Gibrat’s hypothesis though, and nowadays there are several statistical theories dominating the literature on income diﬀerences. This line of research is very controversial anyway. For example, in a survey of the literature, Gian S. Sahota complains that stochastic theories of the distribution of incomes are impossible to refute by the usual Popperian principle of tenacity, and he places attempts to keep this theory alive in the category ‘Lakatosian degenerate research programs’ (Sahota, 1978, p. 9). This is certainly going a bit too far. Many statistical theories may in fact be refuted with scientiﬁc criteria. The famous theory suggested by R.S.G. Rutherford (1955) is an example. He assumed, ﬁrst, that there is a ﬂow of new entrants into the labour market, and that the distribution of earnings within this group is log-normal; and, second, that each individual’s earnings evolve stochastically with an error term that is normally distributed; and, ﬁnally, that individuals gradually leave the labour market with an exit probability that is independent of earnings. Rutherford showed that processes of this kind generate a Gram-Charlier type A distribution of income. The problem is not that this theory cannot be refuted by facts, but that it does not explain how the distribution of income is determined. What is the role of inheritance, parents, schools, labour unions, employers, globalization, politicians and other factors in the processes determining an individual’s income? A theory that does not explain how the world might be changed for the purpose of advancing some interesting aspect of the world, is certainly a rather poor theory.
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 Another statistical approach is to collect as much information as possible on individuals who are placed in various parts of the distribution of income. One may then do regressions with respect to the income earners’ age, gender, race, family situation, education, industry, region, and other aspects of their socioeconomic status. Such studies are illuminating, and may generate many interesting hypotheses about the distribution of income, but they cannot explain how the distribution of income is actually being determined. They have this ﬂaw in common with the type of theories suggested by Pareto, Gibrat, Rutherford and others. An explanation must tell us how things happen and how parents, schools, labour unions, politicians and so on may change the outcome, in the short run as well as in the long run. An attempt in this direction (in microeconomics) was made by Gary S. Becker and Nigel Tomes (1979). They used the human capital approach, assuming that an individual’s earnings are proportional to the amount of human capital he or she has accumulated, which in turn is assumed to be determined by the family into which the individual was born. Parents are assumed to derive utility not only from their own consumption, but from the number of children and their ‘quality’ as well. Hence, parents use family resources to improve their children’s human capital and earnings capacity. The better oﬀ a family the more human capital investments parents will give their children. These children will then do relatively well later in life and in due time give their own children relatively large human capital investments; and so on generation after generation. By adding stochastic elements, for example an ‘endowment lottery’, Becker and Tomes are able to include negative as well as positive intergenerational mobility into this process. Some families become wealthier at the same time as other families become poorer. Measures of Inequality Statistical theory may also be used to illuminate a particular aspect of the distribution itself. Measures of the size of income inequality are particularly interesting and there are many such measures suggested in the literature. Here, we conﬁne ourselves to only a few of them. The Lorenz curve is the most common way to illuminate income inequality. This curve plots the cumulative share of the population on the horizontal axis against the cumulative share of total income on the vertical axis, as shown in Figure 2.1. Individuals are ordered by the size of their income. If all individuals have the same income, the Lorenz curve coincides with the 45˚-line. The more unequally incomes are distributed in the population, the larger is the area between the Lorenz curve and the 45˚-line (A) compared to the area below the Lorenz curve (B). This property is used for a simple
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 measure of inequality. The ratio between the areas A and AB is called the Gini coeﬃcient N
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 where N denotes the number of individuals and yn is the nth individual’s income, ordered such that yn yn1. This coeﬃcient takes values between 0 and 1. As an alternative to the Gini coeﬃcient, Anthony B. Atkinson (1970) has suggested the measure Atkinson  1 
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 where  is a parameter expressing aversion towards inequality. For 0, there is no aversion to inequality and Atkinson’s measure does not change when income is transferred from an individual with high income to an individual with low income. Only the average income matters. The value , on the other hand, indicates a very strong aversion to inequality. In this case Atkinson’s measure focuses on the situation for individuals with an extremely low level of income. Then, only transfers to or from this group have an inﬂuence on Atkinson.
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 In many situations we are interested in a decomposable measure of inequality. We might, for example, be interested in measuring income dispersion between educational groups at the same time as we want to measure income dispersion within these groups, or between states/countries at the same time as we want to measure income dispersion within states or countries. A measure with this property was suggested by Henri Theil (1967). When there are K groups, denoted Gk, with income shares Mk, k1, 2, . . ., K, this measure may be written Theil 
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 i Gk
 
 where N is the total number of individuals, of which Nk belong to the kth group. Income shares at the individual level, yi/Y, are denoted mi. The ﬁrst term on the right hand side measures income inequality between groups, and the expression within parentheses measures income inequality within the respective group. In the aggregation of these latter measures the respective group’s share of total income is used as weights. Theil’s measure is related to the measure of ‘entropy’ in the theory of information and is therefore often called Theil’s entropy measure. In addition to being decomposable, it has two important properties: it is not dependent on the income scale, for example whether incomes are measured in pounds or dollars, and it is sensitive to every change in the distribution of income. Among other things, Theil’s measure allows us to identify socioeconomic groups that are homogeneous with respect to income. We may, for example, calculate how large the dispersion between groups is compared to total dispersion. This could be done for diﬀerent socioeconomic groups and for various categories of individuals, for example those working full time. Such calculations may be made for any concept of income. What is the relevance of calculating income inequality? Do we really mean that a lower value of the measures Gini, Atkinson or Theil always implies more social justice? Few would argue that every income inequality is socially unjust and that eliminating all kinds of inequality should be a major objective for social policy. It is generally understood, instead, that some income inequality is necessary to achieve a socially just distribution of income (or wealth, or consumption). We shall have a look at some alternative notions of social justice in Chapter 3. *
 
 *
 
 *
 
 In the rest of this chapter, we take a closer look at the nature of inequality in income, wealth and consumption one may expect to ﬁnd in a market economy. Our point of departure is a simple case where all assets, all
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 occupations and all consumption goods are homogeneous, and – moreover – all individuals are identical except for age. Under these conditions, the next section illuminates inequality with respect to age, economic growth, random variations and private cooperation. Inequality related to diﬀerences in savings and portfolio choice is discussed in the following section. Among other things, this section focuses on the important distinction one may make between compensating and non-compensating inequality. Inequality related to earnings is discussed in the section after that, focusing on diﬀerences in the supply of working eﬀort, diﬀerences in the earnings rate in various occupations and diﬀerences in human capital investments.
 
 INEQUALITY AMONG IDENTICAL INDIVIDUALS Consider an economy where all assets, all occupations, and all consumption goods are homogeneous and, moreover, all individuals have the same preferences and the same inheritance of material as well as non-material wealth (assets and personal skills, ‘human capital’). As we shall see, quite substantial inequality may evolve even in such a uniform case. The Budget Equation It is convenient to start this discussion by looking at an individual’s budget equation. Let v be an individual’s vintage age ( the individual’s actual birth date plus the length of his or her childhood). After that date the individual is a potential member of the labour force until retirement or death. For an individual of a certain vintage the current budget equation at time t is It Et Gt Ct St
 
 (2.5)
 
 The left hand side summarizes the individual’s income from capital (investments), labour (earnings) and beneﬁcial transfers (gifts, government beneﬁts). Incomes are counted as received by the individual, that is net of direct taxes but including income-related grants. The right hand side summarizes the individual’s outlays on consumption goods (including indirect taxes) and savings. Income from capital It may be expressed, we assume, as the product rtAt, where At denotes asset holdings at the beginning of the time period in question, say a day, and rt denotes the rate of return obtained on these assets during the day. Changes in asset prices, negative as well as positive, are included in the rate of return. It is assumed that rt does not vary with
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 the size of At. Since assets are assumed to be homogeneous, all assets have the same expected rate of return. Likewise, we assume that the individual’s income from labour or earnings Et may be expressed by the product wtht, where ht denotes hours spent in various occupations, and wt denotes the (hourly) wage rates in these occupations. Since occupations are homogeneous, all occupations have the same expected wage rate. It is assumed that wt does not vary with the size of ht. Working overtime may be seen as a diﬀerent occupation. The individual may, in addition, get income in the form of transfers Gt, which may be negative as well as positive; private as well as public. A child allowance and an old age pension unrelated to earnings earlier in life are examples at hand. Pensions related to former earnings are counted as a part of the labour income. Transfers, like incomes from capital and labour, are counted as received by the individual. Incomes are consumed or saved. Hence, the individual’s choice of consumption outlays will, ceteris paribus, determine savings and, accordingly, how assets change over time St At  1  At
 
 (2.6)
 
 With this notion of savings, expenditures on investments in the preservation and development of one’s working capability are seen as private consumption. Hence, consumption may be more or less ‘productive’. Johnson’s Example Now we turn to the matter of inequality. A ﬁrst observation is that inequality in income and wealth at a certain point in time cannot be ruled out even in a society where all individuals follow exactly the same path of earnings and consumption through life. This is true even in a stationary economy without any random events. An example suggested by Harry G. Johnson (1973) will be used to illustrate this point: Envisage a pure market economy in which all individuals are being brought up at a commercially run orphanage, then enter the labour force at the same age, work the same amount at a standard earnings rate, retire at the same age, and ﬁnally die at the same age. Moreover, these individuals consume exactly the same amount all days as long as they live. Since this is a market economy in its purest form, each child is debited by the orphanage with the costs of its upkeep. Then, in the course of working life, these debts are paid back at the same time as savings are accumulated for consumption outlays after retirement. In these circumstances there will be no inequality among individuals of the same vintage, but in a cross-section of the population one would nevertheless observe inequality in earnings and wealth.
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 Figure 2.2 Earnings (EE), income (YY) and consumption (CC) over the life cycle Assume, as shown in Figure 2.2, that everyone enters the labour force at the age of 20, retires at the age of 60, and dies at the age of 80. With a static population and a zero rate of interest, half of the population gets all the available income. Moreover, half of the population has negative wealth. At the lower end of the wealth distribution are individuals at the age of 20. They have debts corresponding to ten years of earnings. At the upper end are individuals at the age of 60 with positive assets of the same size. Clearly, this is a society with large inequality at any particular moment of time. With a positive rate of interest the picture becomes somewhat more complex. In this case, people have a negative income during childhood, a gradually increasing income during their working life, and then a smaller and gradually decreasing income after retirement. Compared with the situation with a zero rate of interest, total debt at the age of 20 will be larger and accumulated savings at the age of 60 will be smaller. There are no transfers in this hypothetical economy. Personal debts and savings cover consumption expenditures in years without earnings. Transfers make a drastic change in the picture, for example when consumption during childhood is ﬁnanced by a transfer from the parents rather than by the child itself. As an illustration, assume that each individual, at the age of 20, becomes the parent of one child and then cares for this child during its entire childhood. In this case there is a daily transfer equal to the child’s consumption, GC. At the same time as the parent has his or her non-capital income reduced by the amount of the transfer, to E  C, the child will have its income increased by the same amount, from zero to C. A ﬁnancial arrangement of this kind clearly tends to reduce the inequality of both income and wealth. In our example above, everyone will now have a zero net wealth until the age of 40.
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 A similar arrangement may be used with respect to consumption expenditures after retirement. In this case the child provides consumption opportunities for the parent after retirement, which starts as the child reaches the age of 40 and goes on until the parent dies and the child reaches retirement age. During this period both parent and child will have the net income C. An alternative way to provide consumption opportunities after retirement would be for each individual to open a savings account and accumulate a suﬃcient amount of wealth before retirement. With such an arrangement we would see income as well as wealth inequality. Random Variation Let us now consider a couple of situations where earnings are determined by a stochastic process. A simple example is when realized labour earnings Et vary randomly around a constant value (‘random walk’). Compared with our previous case, there is no change in the total amount one earns in the course of a working life. The only diﬀerence is that individuals now earn more on some days, and less on others. A constant level of consumption is still possible, at least approximately. On a daily basis, variations in savings may be used to match variations in earnings. In the long run, nobody will be worse oﬀ than anybody else. Yet, inequality recorded for a limited period of time will be larger in this new situation. A somewhat diﬀerent situation evolves with a stochastic process working cumulatively. A well-known example, which we referred to in the previous section, is the model formulated by Robert Gibrat (1931). This model is called ‘the law of proportionate eﬀect’ and may be written Et Ev * Qv * Qv1 * . . . * Qt1
 
 (2.7)
 
 where Ev is the initial level of earnings (at vintage age) and Qj, j 1,2, . . ., t  1, are independent random variables assuming values around 1. With respect to models of the Gibrat type we would like to make two comments: (1) The law of proportionate eﬀect (or some similar stochastic mechanism) applies to all individuals in exactly the same way. Ex ante, individuals who are fortunate under this ‘law’ cannot be separated from those who are unfortunate. In this sense there is a perfect equality of opportunity. In the end, however, there might nevertheless be quite substantial diﬀerences between fortunate and unfortunate individuals. For example, some individuals may experience long-term (or frequent shortterm spells of) unemployment or illness; (2) One must exercise caution not to conclude unconditionally that stochastic factors must make some individuals end up in great wealth at the same time as others end up in
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 poverty. Rational individuals should take actions to prevent such an outcome of the stochastic process by joining cooperatives for the purpose of pooling earnings and capital incomes. Economic Growth The discussion above was conﬁned to a stationary economy in which average earnings per day were assumed to remain at the same level over time. Our analysis will now be extended to include economic growth. Let Et be the average level of earnings at time t. Except for random variations, this is the level of earnings common to all individuals participating in the labour force at time t. When the average level of earnings grows at a constant rate g we have Et E0(1g)t, where E0 is the average level of earnings some time back in history. In particular, Et is the starting level of earnings for individuals joining the labour force at time t. What will this situation look like in a cross-section of the population? Despite the fact that the distribution of earnings for each cohort of individuals will look exactly as it does in the stationary economy, it will no longer be true that all individuals are equally well oﬀ. Because of the growth in earnings younger individuals are better oﬀ than older individuals. Even when the rate of growth is moderate, say 2 per cent annually, the younger generation may expect to earn more than twice as much as their grandparents over the life cycle. Hence, they may be able to aﬀord more consumption, both immediately and later on. It might still be the case that all individuals have the same level of consumption on a particular day. Such a situation would evolve if random variations in earnings were of a non-cumulative type and everyone increased his or her level of consumption day by day at the same rate as the growth of aggregate earnings, that is if Ct C0(1g)t, where C0 is the common level of consumption some time back in history. However, this is hardly a reasonable way to use one’s resources. An alternative is for the younger generation to take immediate advantage of their more favourable earnings prospects and consume more than the older generation from the very ﬁrst day of life. For example, if everyone prefers to have the same level of consumption every day for as long as he or she lives, each vintage group would start out by consuming (1g) times more than their immediate predecessors, given that the credit market permits such behaviour. If so, in a crosssection of the population we would observe how an equal distribution of earnings per day is transformed into a very unequal distribution of consumption. Note that this outcome may require that people are able to run into debt before they retire. If this is not possible for one reason or another, people
 
 28
 
 The economics of social protection
 
 will have to enter the retirement period better oﬀ than they really wish. They would then have to consume too little before retirement, and too much after. We address this problem in Chapter 6.
 
 CAPITAL INCOME INEQUALITY Inequality among identical individuals is a result of diﬀerences in age and stochastic factors. We now turn to non-stochastic inequality among individuals of the same age. This is the case of non-identical individuals. Stochastic factors aside, there are just two basic diﬀerences between individuals of the same age: they may have diﬀerent preferences and a diﬀerent initial position, that is diﬀerent endowments of wealth and personal ability at the time they reach vintage age. These endowments are denoted Av and v, respectively. Diﬀerences in earnings are discussed in the next section. First we look at diﬀerences in capital income. There are three reasons why somebody has a larger income from capital than somebody else of the same age: he or she may have larger wealth; a larger expected rate of return on asset holdings; or simply be luckier. These diﬀerences are discussed in turn. Diﬀerences in Wealth Why do two individuals of the same age have a diﬀerent amount of wealth at a particular time t? In discussing this issue we disregard random variations and assume that all assets are homogeneous and have a constant rate of return. It is straightforward, under these assumptions, to calculate how an individual’s wealth grows over time. From the budget equation (2.5) and the notion of savings applied in the previous section, it follows that At Av(1r)tv 
 
 t
 
  Evi  Gvi  Cvi] (1 r)ti
 
 (2.8)
 
 iv
 
 where Av denotes the initial endowment of wealth and (1r)t  i is the capitalization factor from i to t. According to equation (2.8) there are four factors determining the amount of wealth owned by an individual at time t: ● ● ● ●
 
 initial endowment of wealth, Av; ﬂow of non-capital income Ei Gi, v  i  t; ﬂow of consumption outlays Ci, v  i  t; the rate of interest r (assumed to be constant).
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 Except (perhaps) for the rate of interest, these factors vary among individuals. For the moment we assume that an individual’s initial endowment of wealth and the (expected) ﬂow of non-capital incomes are given exogenously. This assumption leaves only the ﬂow of consumption outlays to be determined by the individual. To illustrate this point, we assume that the budget constraint for an individual planning for T periods (days) is T
 
 T
 
 t1
 
 t1
 
 Ct(1  r)1t  AT(1  r)1T   (Et  Gt)(1  r)1t  A1
 
 (2.9)
 
 We assume that the planning period starts at t1. The ﬁrst term on the left hand side is the present value of consumption outlays during the planning period, and the second term is the present value of what remains of the individual’s resources at time T (‘terminal wealth’). When the planning period covers the entire remaining lifetime, AT is the estate left to inheritors, assumed to be non-negative. The rate of interest r is assumed to be constant. The right hand side of equation (2.9) is the individual’s total resources during the planning period, consisting of the present value of expected noncapital income and initial wealth. What the individual actually does with these resources is a matter of choice. Among other things, this choice will depend on the individual’s rate of time discount, , and his or her preference for terminal wealth versus consumption at time T, denoted (T). To illustrate the role played by and (T), we assume that the individual’s preferences for consumption and terminal wealth may be represented by an additively separable and iso-elastic utility function; and, furthermore, that this function has unit elasticity. In this case there is a simple solution to the individual’s maximizing problem (denoted *): 1.
 
 2.
 
 The starting level of consumption C*1 is proportional to total resources as shown by the right hand side of equation (2.9), the factor of proportionality being dependent on the parameters (T) and , and the length of the time period considered. The consumption path grows exponentially at the rate (r  ), that is, C*t  C*1 (r  ) t, 1  t  T
 
 3.
 
 (2.10)
 
 The present value of terminal wealth is proportional to the amount of consumption at time T, the factor of proportionality being (T).
 
 What does the optimal consumption path look like when the subjective rate of time discount is high (higher than r) and low (lower than r)? In the ﬁrst case the individual starts out with a relatively high level of consumption
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