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Abstract We try to understand why some rapidly growing economies hold large and persistent current account surpluses while others do not. We consider two facts: (1) Household savings are an important determinant of aggregate savings. (2) Emerging lenders differ from emerging borrowers in that government policy substantially restricted households’ access to mortgages. We develop a model to study under which conditions such restrictions are optimal. We then evaluate their welfare effects and their quantitative contribution to the large external surpluses accompanying high growth episodes of 5 emerging economies: China, Korea, Hong-Kong, Taiwan and Singapore.
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Introduction



The large current account surpluses held by some rapidly growing East Asian economies in recent decades have attracted much attention. With foreign asset holdings outstripping historic magnitudes, this is particularly true of China (see e.g. Buera and Shin (2009), Gourinchas and Jeanne (2007), Mendoza et al. (2009), Song et al. (2011)). China’s savings are puzzling, because a country with productivity growth exceeding that of the rest of the world should receive substantial capital inflows. In addition to that, Chinese households would be expected to borrow against their future high income. Instead, between 1980 and 2005—period during which Chinese per capita income
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grew from 5% to 10% of that in the United States—China’s net foreign asset (NFA) position improved from 5% to 15% of its GDP. These observations have led many to question the predictions of standard models. We add to this debate by providing new evidence that many emerging economies over the same time period have held current account deficits as would be predicted by standard theory. The proposed ”puzzling” correlation between growth and positive current account balance actually only holds for a handful of East Asian economies: China, Korea, Hong-Kong, Singapore and Taiwan. Motivated by this finding, we seek to use this variation to understand the determinants of external imbalances by asking, how are these economies different? We provide evidence that the differences between emerging economies with current account surpluses and those with current account deficits center on households’ savings and housing demand. Economies holding a positive net foreign asset position are unique in the following ways: 1. They have high households’ savings rates. Households’ savings in China, Korea, Hong-Kong, Singapore and Taiwan average 25% of GDP, compared to an average of 15% in other developing countries that have also experienced rapid growth rates of per capita income. 2. They have a sharp rise in residential housing demand, either through rapid urbanization (China, Korea, Japan) or rapid immigration with limited land supply (Hong Kong, Singapore). 3. They have tight constraints on mortgages, housing development, and land ownership imposed by the government. These findings suggest a theory of external imbalances that differs from much of the current literature in two ways. (1) Instead of focusing on behavior of firms, high savings rates of households is a key factor. Why do some emerging economies have high household savings rates and some do not? High savers are countries where rapid economic growth was accompanied by rapid growth of demand for residential housing. Anecdotal evidence from case studies and polls suggests the latter is very much the cause of the former. Households are saving in order to purchase homes.
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This is logical only if borrowing to finance a home purchase is unavailable or unattractive, which leads to our second contradiction with much of the literature. (2) Exogenous credit constraints from ”credit market imperfections” or ”underdeveloped banking sectors” do not appear to be the driver of high private savings rates. Instead, we find governments of these countries are proactively enforcing policy to limit borrowing and are specifically targeting household mortgages. We then ask the following two questions: (1) Can restrictions on mortgage lending generate levels of household savings and current account surplus consistent with the data? (2) Can such restrictions be justified, i.e. can they improve welfare? Our preliminary results suggest the answer to both questions is positive. The possibility that optimal public policy should limit household borrowing to finance residential purchases has been explored in the endogenous growth literature. Deaton and Laroque (1999) and Jappelli and Pagano (1994) provide theories where household borrowing to finance land purchases or residential construction diverts resources from firms. A planner can improve upon this outcome by limiting household’s borrowing, which induces households to save and subsequently invest in firms. This results in what is sometimes referred to as a ”virtuous cycle” of endogenous growth: rapid capital accumulation and even higher growth. These theories are appealing reasons why governments may choose to limit consumer borrowing for housing finance as we find strong evidence for. However, these theories are at odds with the current account surpluses of these countries. If the goal of the government is to channel household savings and resources that would have gone to residential development to firms for capital accumulation, why are these resources instead being transferred abroad? We take a quantitative approach to asses the plausibility that government restrictions on mortgage lending optimally channel resources towards the tradeable sector. The test will be whether this theory can simultaneously generate levels of household savings and current account surplus consistent with the data. First we see whether the mechanism alone in a standard model can pass this test. This requires two effects to be large. First, consumer demand for housing loans must remove a large quantity of capital investment and labor from the tradeable sector. Second, if the 3



government imposes limits on housing loans, household demand for savings is large enough to lower domestic rates below the world interest rate and produce a current account surplus. This effect will be large if home ownership is sufficiently complementary with leisure and consumption. We then consider additional mechanisms to amplify welfare loss from diverting resources from the tradeable sector and rationalize observed restrictions on borrowing. The first is learning by doing. The more labor invested in the tradeable sector, the quicker productivity in the tradeable sector approaches the world frontier. The second is technology transfer through foreign direct investment. Capital flows from foreign investors raise productivity in the tradeable sector, but domestic investment does not. This gives the policy maker incentive to limit mortgage borrowing because it prevents crowding out of lending to firms in the tradeable sector. Additionally, the return on domestic investment has lower return than investment from abroad and could lead to a current account surplus, despite large inflows of foreign direct investment (FDI). In sum, we hope to show endogenously imposed credit constraints on households can generate current account surpluses in economies experiencing growing housing demand alongside economic growth that are quantitatively similar to the data. The theory is further supported by the absence of this motive in growing economies with stable housing demand or economies at the frontier with growing housing demand. Our work is related to recent literature that provides evidence that housing demand shocks are a good candidate driver of current account dynamics (Gete (2009), Adam et al. (2011)). Gete (2009) shows cross-country differences in employment in the construction sector can explain differences in current accounts. The environment we consider links housing and the tradeable sector in the same way as the model of Gete. The mechanism is that demand for housing, a non-traded good, takes resources away from the tradeable sector. Our work takes this structural link as given and seeks to understand whether government policy to both limit household borrowing and maintain a current account surplus can be rationalized as optimal. We will also specifically consider the importance of long-run growth dynamics while Gete is concerned with the short term fluctuations.
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Current Account Surpluses in Emerging Countries?



The saving behavior of Korea, China, Taiwan, Hong-Kong and Singapore is very different than the one observed in the majority of developing countries. These five Asian tigers are among the fastest growing economies in the world. Since 1980 their per capita income relative to the income in the United States increased by 50 (in case of Singapore) to over 100 (in case of China) percent. At the same time, these countries have been running persistent current account surpluses and accumulating foreign assets. Such outcomes are at odds with a workhorse small open economy model, which would predict that (i) households in faster growing countries would borrow to smooth consumption and that (ii) investment would flow into the country with high productivity growth. This odd behavior has been the major motivation behind recent studies by Buera and Shin (2009) or Gourinchas and Jeanne (2007) (henceforth GJ). In this section we want to argue that the puzzling behavior described above is not uniform across emerging economies. In fact, most of the fast growing economies tend to be net borrowers. In our analysis we use the sample of developing countries studied by GJ. We do that for two reasons. First, the economies selected by GJ were developing economies that could also be classified as open to capital in- and outflows. This is exactly the group that interests us. Second, since our main interest is in the determination of capital flows to fast growing economies, our study might be helpful in understanding the “Allocation Puzzle”—the result originally established by GJ. We first calculate the change in the external debt for each country in the sample, following the procedure described in Appendix B of GJ. Next, we calculate the productivity catch-up parameter for each country, defined as: Productivity Catch-Up :=



A2000 /A∗2000 −1 A1980 /A∗1980



(2.1)



where A denotes the total factor productivity of a given country, and A∗ denotes the total factor productivity of the United States. The series of total factor productivity (TFP) are calculated as: log At :=



log yt − α log kt 1−α 5



Figure 1: Cumulated capital flows without foreign aid, 1980-2000. where yt is real GDP per worker from Penn World Tables 6.1 (variable rgdpwok), and kt is the stock of capital. The series for kt have been calculated using perpetual inventory method with α = 0.3, depreciation rate δ = 0.06. The investment series have been obtained from the PWT data. The series for log At are then smoothed with the Hodrick-Prescott filter with parameter λ = 6.25, to ensure that our results are not contaminated by business cycle movements at the beginning or at the end of the time period considered. The average annual growth of TFP in the United States is calculated to be 1.7%1 . Figure 1 presents a scatter-plot of the cumulative capital inflows (relative to the country’s GDP in 1980) against the productivity catch-up defined in (2.1). The graph is constructed in the same way as Figure 2 from page 19 in GJ with two differences. First, we subtracted the foreign aid from capital inflows, which substantially reduced the amount of capital inflows received by the group of countries falling behind the rest of the world. Second, for Hong-Kong and Taiwan—due to issues with data availability—we calculated the cumulated capital inflows using the data from Lane and 1



GJ follow the same procedure, with the same parameter values.



6



Milesi-Ferretti (2007) rather than the Balance of Payments data from the IMF2 . What we learn from Figure 1 is that in general faster growing countries tend to borrow more than countries lagging behind. In addition to that, there is substantial heterogeneity among the fast growing countries in terms of their borrowing behavior. Six fast growing countries—the five Asian economies and Botswana—have been net savers. These six countries are responsible for the negative correlation of productivity growth and capital inflows, i.e. for the “Allocation Puzzle”. However, other fast growing economies—such as Cyprus, Thailand, Chile, Malaysia or Pakistan—behaved in a way consistent with the neo-classical model. We think that this heterogeneity between different groups of emerging countries is important. A successful theory of persistent current account surplus associated with high growth should be able to nest cases which are closer to the neo-classical prediction, consistent with the experience of other countries. Next section will explore in detail systematic differences between rapidly growing economies that have been net lenders and those that have been net borrowers.
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Differences Between Emerging Lenders and Borrowers



In this section we establish three key differences between emerging economies with current account surpluses and emerging economies with current account deficits. We define the grouping of countries as in the previous section. We will call high growth and positive current account countries ”emerging lenders”: Botswana, China, Hong Kong, Korea, Singapore, Taiwan; and we will call high growth and negative current account countries ”emerging borrowers”: Brazil, Cyprus, Chile, Egypt, Indonesia, Malaysia, and Thailand.



3.1



Household Savings is Important for National Savings



National Accounting Standards make it difficult to decompose national savings into three components (i) Household (ii) Corporate and (iii) Public. However, there is strong evidence that household 2



The major difference is that the NFA data in Lane and Milesi-Ferretti (2007) takes into account valuation effects



coming from changes in the exchange rates.
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Table 1: Importance of Household’s Savings Households’ Savings Make Up the Majority of Net National Savings Country



Personal Savings (% GDP)



Net National Savings (% GDP) 1990



4-10



40



China



25



35.6



Hong Kong



n/a



35.8



Singapore**



22.7



43.6



South Korea*



25.4



37.7



Taiwan**



28.1



22.4



Brazil*



17.4



15.3



Chile*



12.8



23.8



Cyprus



n/a



17



Egypt*



29.8



20.0



Indonesia**



16.8



27.1



Malaysia**



15.3



29.1



Mexico*



13.8



23.6



Philippians**



18.3



24.7



Thailand**



21.05



32.4



Botswanaa



a



Numbers are estimates for urban households.



China (2005)Shimek and Wen (2008) *(1985-1993 average)Reinhart et al. (1996) **(1970-95 average) Dayal-Gulati and Thimann (1997)



savings rates exceed corporate savings in most countries (Loayza (1998)). Over the period 19651990, household savings rates were consistently two basis points higher than corporate savings rates as a percentage of private disposable income. Furthermore, the level of household savings typically accounts for more than half of national savings. This is shown for the economies of our interest in Table 1.3 Considering China is the largest emerging lender we will study, allow us to briefly summa3



Botswana stands as an outlier because the public ownership of diamond mines yields disproportional income to



the public sector in comparison to other economies. Thus, 75% of total savings in Botswana comes from the public sector. (Loayza et al. (2000))
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rize the evidence that household savings are important for aggregate savings in China. Statistics for China are complicated by a lack of reliable reporting standards. Kraay (2000) uses national household surveys to estimate the portion of aggregate savings that is public, corporate, household and residual. Throughout the high growth period of the 1990’s, household savings were far more important than public and corporate savings combined. In a study covering more recent years, Bayoumi et al. (2010) compare the savings of 1557 Chinese listed firms with those of 29330 listed firms from 51 countries over the time period 2002 to 2007. They find that Chinese firms do not have higher level of savings rates than the global norm. Further evidence comes from Yang et al. (2011) who consider the years 1992-2007. They find household savings consistently accounts for a larger share of gross national savings than corporate savings and had a larger increase over the time period, rising from 16.7 to 22.2 percent of GDP. Government savings is less important for understanding the level, but contributes to the rise in savings increasing from 2.6 to 10.8 percent of GDP over the same time period. It must be noted that the small change in aggregate household savings masks an increase in household’s marginal propensity to save in the face of declining labor share. In sum, we leave the rise in corporate savings rates, widespread across countries, a separate trend to be explored and focus our theory on the historically significant contribution of household savings rates to national savings.



3.2



Emerging Lenders had High Housing Demand Growth



In the previous section we established that understanding households’ savings is important for understanding the savings of nations. In most countries, housing is the largest form of household wealth. Residential housing investment typically accounts for to 3%-8% of GDP and 15%- 30% of gross fixed capital formation. In developing countries, housing can account for one-quarter and onehalf of the capital stock, more than 80 percent of household wealth and more than half of national wealth. These statistics motivate us to consider the role of housing in understanding differences in households’ savings across countries. ? High economic growth was accompanied by high growth of housing demand in our sample of 9



emerging lenders, while emerging borrowers experienced less, if any, of a surge in residential housing demand. In the countries of China, Korea, and Japan high growth in residential housing demand was a product of rapid urbanization. These countries had high historic home ownership rates in rural areas, but shifts in the sectoral organization of the economy drew labor to urban centers. This influx caused housing shortages in these geographically concentrated areas of employment growth. For instance, from 1960 to 1985 the percent of population living in urban areas doubled in Korea and continued to grow from 57% to 80% between 1980 and 2000. This movement resulted in a housing shortage of 56.6 units per 100 households in Korean urban areas in 1980, contrasted with over 91 units per household in rural areas. Urban population growth outstripped housing growth so much that the percent of owner occupied units in urban areas fell from 85.8% in 1970 to 43% in 1980.4 A similar pattern is holding in China which moved from 20% of the population living in urban areas in 1980 to 44% in 2000 and the largest agglomerates grew by over 130%. Urban housing has historically been of at a shortage in China, with fewer than 6 square meters per person even in the 1990s. Japan too was characterized by striking influx into urban areas, seeing a yearly growth of over 12% in the early 1970’s. The rapid urbanization of emerging lenders contrasts with the experiences of emerging borrowers, most of which fit into one of two categories: (1) those already having historically high urbanization rates and (2) those where urbanization rates remained low. The first category mostly includes emerging economies of Latin America. As a result of colonial origins and public policy, the majority of the population in many Latin American countries has historically resided in urban areas. The fast growing economies of Brazil and Chile had urbanization rates of 68% and 81%, respectively, in 1980. These rates reached 82% and 86% in 2000. Cyprus and Mexico also had high initial shares in urban areas, 59% and 67% in 1980 that grew only moderately to 69% and 75% by 2000. Emerging borrowers that started with low urban populations in 1980 that remained low in 2000 were Egypt Thailand, and the Philippians. Two emerging lenders that do not necessarily fit this classification were Malaysia and Indonesia. Both had moderate growth 1980-2000. 4



Statistics from Korean Housing Institute
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The countries of Hong Kong, Singapore, and Taiwan (Chinese Taipei) are, obviously, special cases. With urbanization starting near 100% in all of these countries, housing markets are driven by increases in population and an extremely limited supply of land. Over the 1980-2000 period population grew by over 60% in Singapore and 42% in Hong Kong. Population densities (capita/meter2 ) grew from 3,781 to 6,379 in Singapore and 4,974 to 6,581 in Hong Kong over the same period. The housing problems of these nations are apparent in the statistics on living space per person. In 1982 dwellings in Hong Kong provided 24 sq. ft. per adult and in 1985 in Singapore the figure was 4 sq. meters per capita. These figures are inline with the statistics for the rapid urbanization economies above. For instance, the UN reports 30% of Seoul, Korea residents lived in housing that provided less than 2 sq. meters per person. This can be compared to the average for low-income countries in 1990: 6.1 sq. meters or to the statistics for other emerging economies of over 14 sq. meters in Rio de Janeiro, Istanbul, Santiago, and Bangkok. Another complication for these city-nations is the difficulty in developing land, both because of the population density and high proximity to water. As a result, construction in these economies are especially resource intensive. A strong indicator of the housing shortage resulting from rapid urbanization is the percentage of households living in slums in urban areas. The table below shows slums were more prevalent in countries with rapidly growing urban populations.5 It is worth mentioning the role of public housing construction in these economies. The most notable instance is Chile. In the 1960’s and early 1970’s an average of 42,000 houses were built per year, 80% of which under the guidance of the government run Corporacion de la Vivienda (CORVI). This construction boom occurred before large scale economic growth of later decades. Housing has also been historically constructed by the public sector in China, but under a very different philosophy. Investment in industry superseded investment in residential construction, even following mild reforms of the late 1970’s. In already urbanized emerging economies housing production can be done in the informal sector 5



All



data



from



UN



Millennial



Indicators



drawn



http://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?srid=710
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from



several



sources.



For



more



details:



Table 2: Demand for Urban Housing Construction Emerging Lenders Had Increasing Demand for Urban Housing Construction %Pop Urban



%Pop Urban



Yearly Urban Growth



% Urban Pop



1980



2000



Rate (1975-2000)



in Slums



Botswana



16.5



53.2



7.35



59.2



China



19.4



35.8



4.07



43.6



Hong Kong



91.5



100



1.48



n/a



Singapore



100



100



1.08



n/a



South Korea



56.7



79.6



3.50



68.5



Taiwan



98.5



100



n/a



n/a



Brazil



65.5



81.2



2.06



36.7



Chile



81.2



85.9



1.88



9.0 (2005)



Cyprus



58.6



68.6



2.06



n/a



Egypt



43.9



42.8



2.57



50.2



Indonesia



22.1



42.0



4.74



50.8



Malaysia



42



62



4.09



n/a



Mexico



66.3



74.7



2.07



23.1



Philippians



33.0



48.0



4.23



54.9



Thailand



26.8



31.1



3.01



19.5



Country



All data from UN Millennial Indicators drawn from several sources. For more details: http://mdgs.un.org/unsd/mdg/SeriesDetail.aspx?srid=710
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where households themselves build their own homes incrementally without large lump-sum investments. This has been the case in Mexico, where public subsidization of housing did not emerge until the 1990s (?). Housing investment in these economies takes place as small flows or short term borrowing, instead of large savings or long-term mortgages for a large up front investment. It is important to note that



3.3



Policy Restrictions on Housing Loans and Construction in Emerging Lenders



Household’s savings, urbanization, and restrictions on consumer borrowing are linked by evidence that residential construction in developing countries is more likely to be financed through mortgage loans (?).6 This is particularly true of urban areas compared to incremental construction of rural residences (?). Public policy to limit mortgage financing and residential construction in our sample of emerging lenders comes in various forms. First, these governments have established restrictive ceilings on loan-to-value (LTV) ratios. In Korea the limits range from 40-60 percent and in China the average limit is around 60 percent, with lower values for speculative markets such as Shanghai. This contrasts to LTVs of 90 percent in Egypt and Mexico and 100 percent in Thailand. Non-mortgage construction loans are also regulated in China through policy mandating banks require 35 percent equity from developers. Prudential funds are another tool to encourage households to self-fund housing through savings. Provident funds are mainly savings accounts for pensions and require minimum contributions from employees matched to some ratio by employers. In general, households cannot withdraw their savings before retirement as is the case in the Social Security System of the United States of the Central Provident fund in Malaysia. Provident funds in China and Singapore differ because both have high minimum contributions (35% in Singapore) and permit withdrawal of accrued savings for down payment on a house.7 The provident fund in China has simultaneously raised savings 6



While the finance model in developed countries involves developer’s equity to purchase land and permits, con-



struction loans for building, and then individual mortgages for sales. 7 Similar schemes have emerged in Mexico and Brazil, but are more recent and of a much smaller scale (5%
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while limiting housing development: as of 2005 the fund had accumulated RM 626 billion, but only 8% of the contributors had been provided housing loans. The PAG-IBIG, the central provident fund in the Philippines, differs hugely in operation from the funds of Singapore and China. It was established in 1994 and requires wage contributions of only 1-2 percent. In spite of its limited portfolio, the fund actively lends to both developers and households and highly subsidized rates that have crowded out private lending. In both China and Korea, there are a variety of additional policy measures to limit mortgage borrowing and housing construction. Both countries have imposed payment to income restrictions and limits on mortgage terms. In China the length of mortgages cannot extend 20 years or 65 minus the borrowers age. There is also some degree of government monopolization of mortgage lending in both countrise. The Korean Housing Bank (KHB) was established in 1967 as the only mortgage lender in the country. It currently retains an 85 percent share of the mortgage market. In addition to rationing loans, the government also enacted restrictive policies on all housing investments including: limits on the size of new units, price controls, and restrictive zoning and subdivision standards.



8.



Lastly, government ownership of urban land in many Chinese cities further allows



restriction of residential construction. The countries of Hong Kong, Singapore, and Taiwan have developed different housing policies in light of their special circumstances. In Hong Kong and Singapore the government owns most or all of the land and in all three countries heavily restricts new construction by developers. These governments have used policy to maintain monopoly power in supply of housing loans that allows rationing of loans and ability to enforce high home-ownership rates over renting. Over seventy-five percent of the current housing stock in Singapore has been funding by a public housing bank with ninety-five percent of these units owner-occupied and five percent rental. The government sets the price of these units, limits their size, and directs new construction. Similarly in Hong Kong, in 1982 forty percent of the population lived in public housing in Hong Kong that was limited provision to contribution in Mexico, 8% in Brazil). 8 For more details see ?
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24 sq. ft. per adult. The housing supply of both island governments was restricted below demand. In Hong Kong 125,000 families were living in squatter huts in 1982 and in Singapore ”had one of South-east Asia’s largest urban slum and squatter populations”. These restrictive policies contrast with public policy in Latin America that has long enacted policy to promote residential construction, mortgage lending and home ownership. These governments took active roles to mitigate the effect of inflation risk on household mortgage borrowing through the promotion of price-level adjusted mortgages and dual index mortgages in the 1980s and 1990s. The former ties payments to general price index and the latter to joint price and wage indices with inflation risk being underwritten by the government. These provisions were widely utilized and resulted in debt from mortgage loans originating in the 1980s amounting to 14 percent of Brazilian GDP as late as 2001. Mortgage lending and home construction has historically been actively subsidized by public funds in Mexico. Along with two recently established housing pension schemes, the Sociedad Financiera de Objecto Limitado (SOFOLs) accounted for over a quarter of mortgage lending in the 1990s. This program mobilized state-owned liquidity (through loans from the World Bank and other public sector sources) to provide low interest mortgage finance. A particular stand-out feature of mortgage markets in Mexico, as well as Malaysia, is the availability of affordable loans for lower income households. Mexico is also atypical in the success of Homex, a housing developer operating on publicly subsidized loans. A look further back in history provides more evidence for our hypothesis. Both the United States and the United Kingdom had large current account surpluses during their periods of high growth at the start of the 20th century. This time was also a period when rapid urbanization, high internal migration, and high immigration putting pressure on housing markets in the two economies. What financial tools for housing construction were available at the time? The earliest mortgages were not offered by banks, but by Savings and Loans institutions. These intuitions originated in the UK and the US specifically out of an increased demand for residential housing funds. They mobilized households’ savings to provide housing loans by requiring a fixed period of savings (5 years) for a fixed-term (10 year) mortgage. Savings and loans were the main source 15



of housing funding through the 1960’s before bankruptcy in the US in 1980 and decline in the UK. Interestingly enough, Savings and Loans banks remain prevalent in Germany, a country that maintains a current account surplus.9 In summary, we have a picture of three very different policy programmes relating to housing. In the countries of China and Korea (as well as Japan in earlier history), government policy restricts households’ ability to borrow for housing purchase. In the island nations of Singapore, Hong Kong, and Taiwan the government takes even a more direct planning approach through high land ownership rates, directly overseeing and limiting the construction of new units, and imposing high savings rates in mandatory providence funds. In Latin America the government also takes a very active role, but to facilitate residential construction instead of limiting it. These measures went so far as to fund residential housing construction with external public debt in Mexico and Brazil. While the nuances of policies are many, we will focus on the two policies most easily contained in a quantitative model that can be mapped to the data: restricting loan to value ratios and mandatory contribution provident funds. The exceptional policies of our sample of emerging lenders can really be seen in the very low LTVs of Korea and China and the very high contribution requirements of the provident funds in Singapore and Hong Kong when compared to our emerging borrowers.
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Model



We will now present the model to study the impacts of borrowing constraints on (1) the allocation of resources between construction sector and manufacturing, (2) trade balance and (3) welfare. The model is a modified version of the overlapping generation model of Jappelli and Pagano (1994). We extend the model by introducing a construction / housing sector that produces a non-tradable and durable good which enters the utility function as a complement to leisure. 9



Savings and Loan programs in Germany also have higher than average minimum savings periods of 7 years.
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Households



Individuals live for N ≥ 4 periods. An individual born in period t seeks to maximize



the following utility function: t+N X−1



β s−t U (ctt+s , htt+s , `tt+s )



(4.1)



s=t



with period utility function given by: U (c, h, `) =



[G(c, H(h, `))]1−σ 1−σ



G(c, H) = [ωc cρ + (1 − ωc )H ρ ]1/ρ H(h, `) = [ωh hη + (1 − ωh )(1 − `)η ]1/η The subscript t + s in (4.1) denotes time, while the superscript t denotes the cohort. The period utility function features constant inter-temporal elasticity of substitution equal to σ1 . There are two intra-temporal trade-offs. First, there is a trade-off between consumption of manufacturing goods c and a leisure composite given by the function H(h, `), where h is the stock of housing the household has at its disposal and 1 − ` is the time available for leisure. The elasticity of substitution between time and housing stock in leisure is and leisure is



1 1−η ,



and the elasticity of substitution between consumption



1 1−ρ .



We model housing as a durable and non-tradable good as in Gete (2009). At the beginning of period t + s, household from the cohort t has a stock of htt+s of houses. It can purchase new construction/housing goods xtt+s to increase its stock of houses next period. Household owns t which it rents to firms at rental rate rt+s . It can also purchase manufacturing capital stock kt+s



investment goods itt+s to increase its capital stock next period. We allow both investment in capital and in housing to be negative, so that older generations can sell their stocks of capital and housing to younger generations, but we do not allow the holdings of either capital or housing stock to be negative. Household also and supplies labor at wage wt and owns fraction 1N of shares in companies and receives firms’ profits πt . Finally, it can trade a one-period bond with gross rate of
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return given by the world interest rate R∗ . The constraints the household faces are: t ctt+s + pt+s xtt+s + itt+s + btt+s+1 ≤ wt+s `tt+s + rt+s kt+s + R∗ btt+s +



1 πt+s N



(4.2)



t t kt+s+1 ≤ (1 − δ)kt+s + itt+s



(4.3)



htt+s+1 ≤ (1 − δh )htt+s + xtt+s



(4.4)



bt+s ≥ −θ(wt `t+s + rt kt+s +



1 πt+s ) N



(4.5)



t htt+s+1 , kt+s+1 ≥0



(4.6)



btt+N ≥ 0



(4.7)



Price of the tradable manufacturing good is normalized to one, and pt is the relative price of construction and qt is the price at which stock of houses is purchased from the oldest generation. The constraint (4.5) states that the household’s debt cannot exceed fraction θ if its current income. The last constraint states that the household cannot die in debt. Household is born with zero holdings of capital, housing and bonds. Firms



There are two sectors in the economy: manufacturing (M) and construction / housing (H).



Manufacturing sector produces the investment good i and consumption good c, while construction sector produces housing good x. Production functions in the two sectors are as follows: YtM = At F M (KtM , `M t )



(4.8)



YtH = At F H (KtH , `H t )



(4.9)



Firms are competitive, rent capital from households and hire labor to maximize profits, which are given by M M πtM := At F M (KtM , `M t ) − rt kt − wt `t



(4.10)



H H πtH := pt At F H (KtH , `H t ) − rt kt − wt `t



(4.11)



in the manufacturing and in the housing sector respectively.
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Technology



Productivity is endogenous and occurs in the manufacturing sector. We write down



a very general form of the determination of technology—tomorrow’s stock of technology depends on today’s stock and on today’s resources devoted to the manufacturing sector: At+1 = Ψ(At , KtM , `M t ),



A0 = A (given).



(4.12)



The above specification is quite flexible. One special case of (4.12) is considered in Jappelli and γ



Pagano (1994) where At = AKtM . Another is where only labor contributes to technological progress (this case will be characterized in the simplified version of the model in Section 5). Since both firms and households are small, (4.12) is not internalized. Market clearing conditions Market clearing conditions in this economy are as follows. Labor: t X



H `st = `M t + `t



s=t−N +1



Capital: t X



kts = KtM + KtH



s=t−N +1



Resource constraint in manufacturing (consumption + investment + net exports): t X s=t−N +1



t X



cst +



ist + N Xt = YtM



s=t−N +1



Resource constraint in construction: t X



xst = YtH



s=t−N +1



External balance: N Xt =



t X



bst+1 − R∗



s=t−N +1



t X s=t−N +1
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bst



Initial conditions The economy starts at time t = 1, with N cohorts: cohort 1, cohort 0, cohort −1, ..., and cohort 2 − N . Cohort 1 is born with no capital and no housing stock, while the cohorts ¯ s , ¯bs ), which 0, −1, ..., 2−N are endowed with capital and housing stocks and bond holdings of (k¯1s , h 1 1 define economy’s initial conditions. Definition 4.1 (Equilibrium). Equilibrium consists of sequences of • prices: (pt , wt , rt )∞ t=1 • allocations for households of generation s ∈ {2 − N, ..., t}: (cst , ist , xst , `st , kts , hst , bst )∞ t=1 ; H ∞ • allocations for firms: (KtM , KtH , `M t , `t )t=1



• profits: (πtM , πtH , πt )∞ t=1 • technology: (At )∞ t=1 such that • allocations for households solve households’ utility maximization problem (given the prices); • allocations for firms solve firms’ profit maximization problems (given the prices); • πt = πtM + πtH and sectoral profits are as defined in (4.10) and (4.11); • At evolves according to (4.12); • allocations satisfy market clearing conditions.
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Special case: two-period economy without capital



Before we move on to the quantitative analysis, we will present characterization of equilibrium outcomes in a simplified version of the economy described in the previous section, in order to highlight (in a somewhat dramatic way) important features of our theory and to make the intuition behind our results more clear. We will show that, with learning-by-doing in the manufacturing sector, the equilibrium outcome is inefficient. Households spend too little time working. Due to the complementarity between leisure and housing good, the output of the construction sector is too 20



high, and the output of manufacturing is too low, which results in trade deficit. In this economy, restrictions on house purchases may be welfare improving. Moreover, due to the complementarity between housing, consumption and leisure, such restrictions may also lead to current account surplus in growing economies.



5.1



Environment



The economy lasts for only two periods and labor is the only factor of production. There are two sectors: manufacturing (M) and construction / housing (H). There is a unit measure of households, which are all identical and a unit measure of competitive firms. Households



A stand-in household has preferences over: (i) consumption of a tradable and per-



ishable manufacturing good; (ii) non-tradable and durable housing; and (iii) leisure. We assume the following functional form for the period utility function: U (c, h, `) =



[G(c, H(h, `))]1−σ 1−σ



G(c, H) = [ωc cρ + (1 − ωc )H ρ ]1/ρ H(h, `) = [ωh hη + (1 − ωh )(1 − `)η ]1/η Households face the following constraints. First, each period there is a budget constraint: c1 + p1 x1 + b1 ≤ w1 `1 + π1 c2 + p2 x2 ≤ w2 `2 + R∗ b1 + π2 b1 ≥ −θ(w1 `1 + π1 ) where c is consumption of manufacturing good, ` is labor supply, w is wage, b is one-period bond, x is purchase of construction services (to build or upgrade the house), p is the relative price of construction services, π is profit from and R∗ is the exogenous world interest rate. The last inequality states the households can borrow at most a fraction θ of its current income.
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Second, the stock of housing available for the household depends on the initial condition h0 and the investment the household would make in each period: ht = (1 − δ)ht−1 + xt , ¯ 0, h0 = h



t = 1, 2



given



Since we assume that the period is quite long (40 years), we specified this model so that today’s investment adds to today’s housing stock. Firms and profits Labor is the only factor of production. The production functions in the two sectors are as follows: ytH = At `H t



αH



ytM = At `M t



,



αM



housing / construction



,



manufacturing



where At is total factor productivity (same in the two sectors) and 0 < αM , αH < 1. Manufacturing sector is the source of technological progress via learning by doing—the productivity growth depends on the amount of labor employed there in the previous period in manufacturing: At+1 = At + φ`M t



1−max{αM ,αH }



Learning by doing is not internalized by neither the households nor the firms. The motivation behind that assumption is that each household is small, so its individual contribution to learningby-doing is null. Because of decreasing returns to scale, there will be positive profits, given by: πt = pt (1 − αH ) · ytH + (1 − αM ) · ytM Market clearing Market clearing conditions are as follows.// Labor: M `t = `H t + `t



Construction sector (non-tradable): xt = ytH 22



Manufacturing sector (tradable): ct + nxt = ytT External balance: nxt = bt − R∗ bt−1 Definition 5.1 (A lesseiz-fair equilibrium). An equilibrium consists of H 1. allocations (ct , `t , `M t , `t , xt , ht )



2. and prices (pt , wt ) such that 1. households and firm optimize 2. and markets clear



5.2



Planner’s problem



Planner maximizes household’s utility subject to the resource constraints and subject to the intertemporal external balance constraint. max u(c1 , h1 , 1 − `1 ) + u(c2 , h2 , 1 − `2 ) subject to: ct + nxt ≤ At `M t



αM



,



At+1 ≤ At + φ`M t H `M t + `t ≤ `t



X



t = 1, 2 1−max{αM ,αH }



,



t = 1, 2



t = 1, 2



nxt · R∗ 1−t ≥ 0



t



ht ≤ (1 − δ)ht−1 + At `H t ¯ 0, h0 = h



given
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αH



,



t = 1, 2



Demand for credit at t = 1, h0 = 2.5 0.5 Optimal Lesseiz−fair Balanced trade
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Figure 2: Demand for credit



5.3



Comparing decentralized and optimal allocations



We will now compare the allocations arising in a lesseiz-fair economy with the optimal allocations. We will start with the case, when borrowing constraint in the lesseiz-fair economy is not binding, i.e. when θ is large. We are interested in the behavior of the trade balance at t = 1. Figure 5.3 compares the demands for credit in the economy with a positive learning-by-doing parameter. The green line corresponds to the lesseiz-fair equilibrium. The blue line corresponds to the optimal allocation. Trade deficit at t = 1 of course depends negatively on the world interest rate. However, because of the externality associated with learning-by-doing, the planner wants to allocate more resource into the tradable sector, increasing its output. The role of initial housing stock We have argued in Section 3 that there were differences in the demand for new housing between the two groups of emerging countries. The group of borrowers had a relatively low demand for new housing, while the group of savers had a relatively high demand for new housing. We capture these differences in this simple model with the initial stock of housing - h0 . The lower is h0 , the higher is the demand for new housing stock. Figure 5.3 plots the trade 24
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Figure 3: Effect of initial housing stock on trade deficit deficits in the lesseiz-fair equilibrium and in the optimal allocation against the initial housing stock, for a fixed world interest rate R∗ = 1.15. Again, the planner wants to save more (borrow less). However, when the initial housing stock is large, the planners is more eager to borrow. Saving vs. growth



If the government is able to implement the optimal allocation, we would



also expect to see positive correlation between savings and growth (as long as the learning-by-doing parameter is the same across countries and the only source of heterogeneity is in h0 ). Figure 5.3 plots the growth rate of the productivity against the initial stock of housing. The larger is initial housing stock, the smaller is the productivity growth. The reason is that with more housing, leisure is more valuable and planner devotes less labor to both manufacturing and construction and as a result growth is lower. But recall, that with higher initial housing stock, the planner wants to borrow more. We would then see high growth rates associated with higher saving rates, and low growth rates associated with lower saving rates.
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Figure 4: Growth vs. initial housing stock



5.4



Optimal borrowing constraints



We will now show that the government can improve welfare by optimally setting the borrowing constraint for the household in the first period. Recall that the borrowing constraint the household faces in the first period is: b1 ≥ −θ(w1 `1 + π1 ), i.e. a household can borrow at most fraction θ of its current income. Varying θ will affect household’s behavior. First, consider the effect of θ on the labor supply. This is depicted in Figure 5.4. As the constraint gets tighter (i.e. at θ gets smaller) household increases its labor supply. There are two reasons for that. First, for a given wage, household is willing to work more, to increase the total amount resources it could borrow. Second, when the constraint is binding, household must reduce its consumption of both consumption and housing in the first period. Due to the complementarity of these two with leisure, household is willing to work more. Because of increased labor supply, output in manufacturing is higher when the fraction of income that can be borrowed is lower. At the same time, due to complementarity between consumption
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Figure 5: Economy with borrowing constraints: labor supply and leisure, domestic demand is lower, which results in improved trade balance. This effect is depicted in Figure 5.4—the lower the fraction of income that can be borrowed, the smaller is the trade deficit in the first period. Increased supply of labor to the manufacturing sector results in higher growth rate, due to learning-by-doing effect. Thus, tightening the budget constraint increases productivity growth. This effect is shown in Figure 5.4. Because of its impact on productivity growth, tightening of the borrowing constraint may improve welfare. In fact, lowering θ initially increases welfare, precisely because of the increase in the labor supply which translates into higher productivity growth. As one would expect, the impact of θ on welfare is non-monotone - if the constraint is too tight, households are not able to fully take advantage of high growth in the next period and end up consuming too much in the second period and too little in the first period. The impact of θ on welfare is shown in Figure 5.4. Notice, that the borrowing constraint is not a perfect policy instrument—welfare in a decentralized economy with optimal borrowing constraints is still below the one in planner’s allocation. However, Figure 5.4 shows that government may improve welfare by making the borrowing constraints tighter. 27
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Figure 6: Economy with borrowing constraints: trade deficit
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Figure 7: Economy with borrowing constraints: productivity growth
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Figure 8: Economy with borrowing constraints: welfare
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Summary and Conclusions



In this paper we explored the role that credit constraints in housing markets play in determining long-run international capital flows. First, we documented governments in rapidly growing economies in East Asia restricted access to credit to finance residential housing purchases. We have shown such policies may generate persistent current account surpluses, consistent with the empirical observations. Finally, we have argued such policies result in reallocation of resources towards manufacturing sector and may be welfare improving if the manufacturing sector is the engine of technological progress. The small open economy perspective sheds some new light on the endogenous growth literature of learning by doing. The long-run behavior of the current account may be informative about the way in which learning by doing occurs. The fact that fast growing countries in East Asia have been accumulating foreign assets may suggest learning by doing comes from labor rather than capital being allocated in the manufacturing sector
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