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Abstract

After over a quarter century of sustained economic growth, Indonesia was struck by a large
and unanticipated crisis at the end of the 20th Century. Real GDP declined by about 12%
in 1998. Using 13 years of annual labor force data in conjunction with two waves of a
household panel, the Indonesia Family Life Survey (IFLS), this paper examines the impact
of the crisis on labor market outcomes. Aggregate employment has remained remarkably
robust through the crisis although there has been significant switching within sectors. The
drama of the crisis lies not in aggregate employment but in real hourly earnings which, in
one year, collapsed by around 40% for urban workers -- be they males or females, in the
market sector or self-employed. Declines of the same magnitude are recorded for females
in the rural sector and rural males working for a wage. In stark contrast, real hourly
earnings of self-employed males in rural areas have remained essentially stable. Given these
workers account for about one quarter of the male work force in Indonesia, conclusions
about the effects of the crisis that focus only on the market wage sector substantially over-
state the magnitude of the crisis. Indonesian families have displayed a remarkable capacity
for resilience in the face of the crisis. We estimate that declines in real household incomes
are about half the magnitude of the declines in individual hourly earnings indicating that
households have adopted an array of strategies to mitigate the effects of the crisis.



Introduction

After over a quarter century of sustained economic growth, Indonesia was struck by a major

economic crisis at the end of the 20th Century. The crisis, which worked its way through many of the

South East Asian "tigers" was presaged by the collapse of the Thai baht in the middle of 1997. During the

second half of the year, the Indonesian central bank attempted to stave off pressure on its currency, the

rupiah. Interest rates quadrupled and the rupiah depreciated by about 60%. In January 1998, the rupiah

collapsed. It lost about 75% of its value in a matter of a few days. The collapse of the rupiah was

followed by spiralling prices; annual inflation is estimated to be about 80% for 1998.

The impact of the crisis in Indonesia was not confined to the financial sector. The economy went

into a tailspin. Real output in 1998 was estimated to have been about 12% below its 1997 level (a bad

year for some Indonesians because of the drought due to El Nino) and economic growth turned positive

only in 2000. The crisis was accompanied by dramatic and far-reaching political change.

By any metric, the crisis in Indonesia has been extremely severe -- far more severe than in any of

its South East Asian neighbors. For example, a year after the crisis began, the Thai baht and Philippine

peso stood at about half their pre-crisis values; the Indonesian rupiah had fallen to about one-quarter its

1997 value. A collapse of this magnitude is not unique: the Russian rouble and Ecuadoran sucre were both

reduced to one-quarter of their value over twelve months in 1998/1999. Relative to the Russian and

Ecuadoran crises, the crisis in Indonesia was different in one key dimension: its timing and virulence were

largely unanticipated. For example, in January 1998, the Government of Indonesia predicted that for the

year economic growth would be zero and inflation would be 20%. They were not alone in painting this

rosy picture. In July, 1998, the World Bank admitted, "Few predicted the Indonesian crisis, and certainly

none its severity.... Indeed, Indonesia seemed better positioned than many other crisis countries on

bellwether indicators such as growth, the fiscal stance, the external current account, foreign exchange

reserves, and inflation." (World Bank, 1998.)

The basic facts of the Indonesian crisis have been widely documented at a macro level (Cameron,

1999, Pangestu, 1999). The underlying causes of the crisis, and appropriate macroeconomic remedies, have

been the subject of considerable debate. (See, for example, Corsetti, Pesenti and Roubini, 1998a, 1998b;

Radelet and Sachs, 1998; Krugman, 1998; and IMF, 1999.)

Substantially less is known about the magnitude and distribution of the micro-economic impacts on

the lives of Indonesians. For example, there is controversy about even basic questions regarding the

magnitude of the shock on wages and employment. Some have claimed that the crisis has brought rampant

unemployment (ILO, 1999) and called for investments in public works programs (World Bank 1998).

Others have suggested that employment remained remarkably stable through the crisis while real wages

collapsed (Frankenberg, Thomas and Beegle, 1999; Papanek and Handoko, 1999, and Feridhanusetyawan,

1999).
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Many key issues regarding the effects of economic shocks on labor markets have received little

attention in the literature. How do labor markets adjust to a large, abrupt economic decline of the

magnitude experienced in Indonesia? Are urban and rural labor markets affected similarly? Do the

economic effects differ among the lower, middle, and higher income segments of the labor market?

Answering these questions is important not only for documenting the size of the Indonesian crisis and its

distributional impact, but, also to provide insights into more general questions about the functioning of

markets -- particularly labor markets -- in low income settings.

While the questions are important, answers are in short supply especially in developing countries

where the social science data infrastructure typically has not been in place to monitor the labor market

effects of large economic shocks.1 Fortunately, in this dimension Indonesia represents an unusual counter-

example. First, since the mid-1980s, Indonesia has conducted excellent large-scale, cross-section, nationally

representative employment and income surveys, Survei Amgkatan Kerja Nasional (SAKERNAS); those

surveys are currently conducted annually. Second, during the years proceeding and in the midst of the

crisis, a longitudinal survey, the Indonesian Family Life Survey (IFLS) was fielded. The IFLS is an

ongoing survey of individuals, families, and communities in Indonesia that offers unusually rich detail

about many aspects of the lives of the respondents including their labor market activities. The first wave,

IFLS1, was fielded in the second half of 1993, well before the crisis. The second wave, IFLS2, was

conducted four years later, in 1997, as the currency crisis was beginning to unfold. Fieldwork for IFLS2

was completed prior to the collapse of the economy and before prices spiralled. In an effort to respond to

the scientific and policy needs for quality and timely information on the impact of the crisis, a third round,

IFLS2+, was fielded in late 1998, a year after IFLS2. IFLS2+ re-interviewed respondents from a 25% sub-

sample of the original enumeration areas. This paper draws on the sample of almost 2,000 IFLS

households who were interviewed both in late 1997 and about a year later in 1998. The IFLS data are

used in conjunction with 13 years of the SAKERNAS to place the crisis in temporal context and document

the nature of the changes that have taken place in Indonesian labor markets in recent years. By laying out

these facts, we also lay the groundwork for implementing tests of hypotheses regarding the efficiency and

completeness of markets in low income populations.

The remainder of the paper is divided into five sections. Section 1 describes some salient

dimensions of the social, demographic and economic changes that have been taking place in Indonesia both

over the long-term and during the economic decline of the late 1990s. The second section summarizes the

main features of the data used in this research. Section 3 focusses on labor markets and describes the

principal long term employment and wage trends in urban and rural labor markets as well as how those

1See Fallon and Lucas (1999) for an excellent discussion of the very limited evidence on labor market effects of
recent economic crises.
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trends were disrupted by the economic crisis. The next section broadens the analysis to include incomes of

the self-employed and highlights the role of dynamics in the labor market; we also examine the role of the

family in adjusting to the crisis. The final section highlights the main conclusions.

Section 1. The Indonesian Context

Indonesia, the fourth most populous nation in the world, is an archipelago whose 13,000 islands are

home to many different ethnic groups. The country varies a great deal in its urban and rural settlements.

For example, population densities range from five people per square kilometer in the province of Irian Jaya

to more than 700 people per square kilometer in Yogyakarta. The capital city, Jakarta, has been becoming

increasingly important over time as the economic and political center of the country. Jakarta has been a

major destination for permanent and circulatory migrants in the last three decades accounting for a quarter

of interprovincial in-migrants even though it represents less than 5% of the total population. While not on

the same scale as Jakarta, urban centers on other islands also grew in terms of their economic activity and

the size of their populations. Still, in spite of the growth of a number of urban centers, Indonesia remains a

largely agricultural country. In 1986, a fifth of Indonesians worked in urban areas; this fraction had risen

to a third by 1997.

Thirty years ago, Indonesia was one of the poorest countries in the world. Until the recent financial

crisis, it enjoyed high economic growth rates and was on the verge of joining the middle income countries.

Prior to the crisis, in terms of size, its economy was comparable to that of Malaysia, the Philippines and

Thailand combined. On average, GNP per capita in Indonesia grew by 4.5% per annum from the mid-

sixties until 1998. However, economic growth was far from uniform across the country with economic

heterogeneity having, if anything, increased over time. With the growth of industry and the service sector,

the relative importance of agriculture gradually declined (from 55% of total employment in 1986 to 41%

by 1997). Over the same years, industrial employment more than doubled from 8% to 19% of the labor

force. Not surprisingly, employment in the formal wage sector was expanding, rising from a quarter to a

third of all jobs during the same years. This expansion of the formal wage sector, notwithstanding, it is

important to emphasize that at the start of the economic crisis, most Indonesians workers were either self-

employed or unpaid family workers.

Not only has the economy grown rapidly over the last quarter century but there has also been

dramatic demographic and social change. Fertility rates have declined substantially and there have been

massive investments in human capital. This is reflected, for example, in secondary school enrollment rates

which have risen from a mere 6% in 1960 to more than 50% today; primary school enrollment is

essentially universal. The investments are also reflected in the health of the population: at birth, the

average Indonesian expects to live to age 61 today which is 50% longer than he or she expected 30 years
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ago. Thus, the labor force has not only grown dramatically in size but also in quality. The consequences

of these improvements are reflected in significant rising real wage levels over the last three decades.

Pride in its past economic achievements and optimism about its future were suddenly challenged by

the economic crisis which was accompanied by dramatic shifts in the economic and political landscape of

the country. As indicated in Figure 1, the rupiah came under pressure in the last half of 1997 when the

exchange rate began showing signs of weakness. After falling by half from around 2,400 per US$ to about

4,800 per US$ by December 1997, the rupiah collapsed in January 1998 when, over the course of just a

few days, the exchange rate fell by a factor of four to Rp16,000 per US$. Although it soon recovered, by

the middle of 1998, the rupiah had slumped back to the lows of January 1998. Since then, the rupiah has

continued to oscillate, albeit at a lower amplitude and frequency. The extremely volatile exchange rate has

contributed to considerable uncertainty in financial markets. This is reflected in interest rates which

quadruped in August 1997 and were subsequently very volatile. The banking sector fell into disarray and

several major banks have been taken over by the Indonesian Bank Restructuring Agency. Turmoil in the

financial sector has created havoc with both the confidence of investors and with the availability of credit.

Prices of many commodities spiraled upwards during the first three quarters of 1998. Annual

inflation is estimated by the Badan Pusat Statistik (BPS), the central statistical bureau, to be about 80% for

1998. In part, this reflects the fact that subsidies were removed on several goods -– most notably rice, oil

and some fuels. Part of the inflation can be attributed to the fact that rice accounts for a substantial

fraction of the average Indonesian’s budget and its price more than doubled. Since the share spent on rice

is greatest for the poorest, inflation likely had a bigger impact on the purchasing power of the poorest.

Off-setting that effect, however, is the fact that some of the poorest are rice producers and as the price of

food rose, so (net) food producers have benefitted from the improvement in their terms of trade. More

generally, there is abundant evidence that price increases have not been uniform -- either across goods or

across space. Inflation estimates produced by BPS are based on prices collected in urban areas; there are

reasons to expect prices in rural areas have not moved in lock step with urban prices. Given the

magnitudes of the swings in relative prices, it is likely that households will have responded to the price

changes by substituting away from goods that have become relatively expensive towards goods whose

prices have increased less. These behaviors are not reflected in the BPS inflation estimates (which are

based on a basket of commodities calculated in 1996) although evidence from IFLS indicates that, in fact,

households throughout the income distribution have altered their spending patterns in response to the

relative price changes. Since the BPS province-specific price series is the only series that spans the time

period considered in this paper, for the sake of consistency, incomes are deflated with that series

throughout. The issues raised above should be kept in mind when interpreting the evidence. (For further

discussion, see Thomas, Frankenberg, Beegle and Teruel, 1999, and Berry and Levinsohn, 1999.)
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The hypothesis that net food producers may have been partially protected from the effects of the

crisis needs to be tempered since a severe drought immediately preceded the financial crisis and it affected

agriculture in many parts of the country - particularly in the east. Country-wide, rice production fell by 4%

in 1997 with rice and soybeans being imported. Moreover, unusually severe forest fires raged in parts of

Sumatra, Kalimantan, and Sulawesi affecting many aspects of economic life including agriculture and

tourism.

Indonesia has also undergone dramatic transformation in the political sector. After thirty years of

power, Suharto resigned from the Presidency in May 1998 in the midst of violent demonstrations

throughout the country. Multi-party elections in 1999, diminished the influence of the military in political

affairs and the granting of independence to East Timor may herald the re-birth of democracy in Indonesia

although several other parts of the country are agitating for autonomy and political, ethnic and religious

tensions continue to rock the nation.

Few Indonesians have been untouched by the crisis. For some, the impacts have been devastating,

but for others, the crisis has likely brought new opportunities. Exporters, export producers and food

producers may have fared far better than those engaged in the production of services and non-tradeables or

those on fixed incomes. Moreover, some individuals may have more quickly embraced new opportunities

or more efficiently offset the effects of the economic shocks that they have faced. Given the complexity

and multi-faceted nature of the crisis, it is only with sound micro-level empirical evidence that it becomes

possible to fully explore the nature and extent of behavioral responses by individuals and families to the

crisis and, thereby, characterize with much confidence what the combined impacts of the various facets of

the crisis have been and how they have varied across socioeconomic and geographic strata. Moreover, the

massive upheavals in the Indonesian economy -- and the diversity of their impact -- provides an

unparalleled opportunity to better understand the dynamics of urban and rural labor markets in low income

settings as well as mechanisms used by families to smooth out the effects of large, unanticipated shocks.

Section 2. Data Sources

This study relies on survey data from two complementary sources: SAKERNAS and IFLS. IFLS is

a large-scale integrated socioeconomic longitudinal survey containing extensive information on the lives of

respondents, their households and families, as well as on the communities in which they live. The first

wave was conducted in 1993 (IFLS1), with a follow-up in 1997 (IFLS2) and a special follow-up (of a 25%

sub-sample) in late 1998 (IFLS2+).

IFLS
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The IFLS1 sample is representative of about 83% of the Indonesian population living in 13 of the

27 provinces in the country.2 Of the households included in the original listing for IFLS1, more than 93%

were interviewed yielding a sample of 7,224 households. IFLS1 was fielded between August 1993 and

January 1994. In each household, representative members (typically the female and male household heads)

provided detailed household-level demographic and economic information. In addition to these respondents,

several household members were also randomly selected and they were each asked about their own lives.

These "main" respondents provided detailed information on a broad array of topics including education;

migration; assets and wealth; use of health care and health status; marriage; fertility and contraception. The

work history module contains questions on many dimensions of the respondents’ current and prior labor

market behavior, including income from earnings, hours or work and type of work in both their primary

and secondary jobs. Questions are asked about wage employment, self-employed activities and work in

family businesses. The work histories span the 5 years prior to the survey.

The second wave of the IFLS (IFLS2) was fielded between August 1997 and February 1998. Most

of the interviews were completed by December 1997; the first two months of 1998 were spent tracking

down movers who had not already been found. (Frankenberg and Thomas, 2000, describe the survey.)

Our goal was to recontact all the original IFLS households and re-interview all IFLS1 "main" respondents

(as well as all respondents born prior to 1967 independent of whether or not they were "main"

respondents); we will refer to these as our "target" respondents. If a "target" respondent had moved,

information was sought about the person’s new location and, if that location was in any of the 13 IFLS

provinces, attempts were made to interview the respondent in the new location. Excluding the households

in which everyone had died (mostly single-person households), 94% of the IFLS1 households were re-

interviewed and individual interviews were completed with 93% of target respondents. In IFLS2,

household-level information was usually provided by the household head and spouse and we attempted to

complete an individual interview with every household member; over 33,000 individuals were interviewed

(representing over 95% of all household members). There are 7,600 households in IFLS2, the increase

relative to IFLS1 arises because respondents who had split off from the original household and set up their

own households were followed.

IFLS2+ was fielded a year after IFLS2, between August and December, 1998. A key goal was to

provide insights about the likely immediate effects of Indonesia's economic crisis by collecting high quality,

timely data on who had been affected and on the strategies individuals, households and communities

adopted to mitigate the impact. Because there was neither the time nor resources to mount a survey of the

2The sample includes four provinces on Sumatra (North Sumatra, West Sumatra, South Sumatra, and Lampung), all
five of the Javanese provinces (DKI Jakarta, West Java, Central Java, DI Yogyakarta, and East Java), and four
provinces covering the remaining major island groups (Bali, West Nusa Tenggara, South Kalimantan, and South
Sulawesi). The IFLS1 sampling scheme balanced the costs of surveying the more remote and sparsely-populated
regions of Indonesia against the benefits of capturing the ethnic and socioeconomic diversity of the country.
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same magnitude as IFLS2 (which took more than two years to plan and test), a scaled down survey was

administered, while retaining the intellectual core of IFLS2. In IFLS2+, a 25% subsample of the IFLS

enumeration areas (EAs) were selected and all households who had lived in those EAs in 1993, including

split-offs followed in 1997, were included in the target sample. The EAs were chosen to be representative

of the entire IFLS sample.3

Counting all original households in IFLS1 and the split-offs in IFLS2, there are 2,066 households

in the IFLS2+ target sample. In spite of the turmoil in Indonesian during 1998, the fieldwork was

remarkably successful. We relocated and re-interviewed more than 95% of the target households (including

60% of the IFLS1 households that had not been interviewed in IFLS2). The focus in this paper is on a

comparison of behaviors in IFLS2, with behaviors in IFLS2+, about a year later. Taking as our sampling

frame those households interviewed in 1997, over 98.5% were re-interviewed in 1998 and 95% of the 1997

respondents completed individual interviews in 1998. These "panel" respondents are the core of the data

for our analyses based on the IFLS.4 Because the same respondents were interviewed twice, once just

prior to the collapse of the rupiah in January 1998, and once during the crisis, a comparison of IFLS2 and

IFLS2+ allows us to examine the dynamics of the labor market behaviors of individuals and families as the

crisis progressed. (See Thomas, Smith and Frankenberg, 2000, for a detailed discussion of attrition.)

SAKERNAS

SAKERNAS is the principal Indonesian Labor Force survey administered by the BPS to compile

and monitor provincial employment statistics. It has been conducted since 1986. Prior to 1995, the survey

was conducted quarterly and annually in August after 1995. The survey covers a nationally representative

sample of approximately 40,000 working-age individuals. The survey has been conducted every year except

1995 when the Survei Penduduk Antar Sensus (Intercensal demographic survey, SUPAS) was fielded

instead. SUPAS covered the same questions on labor force activities as SAKERNAS on a sample that was

three times bigger than SAKERNAS and so it is included in our time series of cross-section surveys.

The surveys record demographic information, including age, sex and marital status, of all household

members. For those 10 years of age and older, information is collected on educational attainment and

activities during the previous week. For those who were working, questions are asked about days and

3The sample was drawn in two stages. To reduce costs, 7 of the 13 IFLS provinces were selected: 2 on Sumatra
(North and South Sumatra), 3 on Java (DKI Jakarta, West and Central Java), West Nusa Tenggara and South
Kalimantan. These provinces span the full spectrum of socio-economic status and economic activity in the fuller IFLS
sample. Second, within those provinces, we purposively drew 80 EAs with weighted probabilities to match the IFLS
sample as closely as possible.

4IFLS2 contains over 21,000 individuals who completed the work history module. Of them, 5,345 respondents are
included in the IFLS2+ target sample based on their EA of residence in 1993. 7,500 respondents completed the work
history module in IFLS2+; of them, 2,434 are new respondents (not interviewed in 1997) and 5,067 are panel
respondents interviewed in both 1997 and 1998.
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hours of work as well as occupation and industry of employment. Monthly and weekly earnings are

collected for all employees' or wage earners in the household.

SAKERNAS has several key advantages for our purposes. First, it provides an excellent base to

lay out the main facts about labor market changes in Indonesia in the last 15 years. It will be used to

cross-validate the main patterns of labor market changes observed in IFLS2/2+. Second, SAKERNAS

spans a long enough time period so that the 1998 economic crisis can be given some temporal and

economic perspective. Third, sample sizes are large so that small changes in outcomes can be measured

precisely. The two principal disadvantages of SAKERNAS are that it contains no longitudinal information

so that change at the individual or household level cannot be measured directly and it collects no

information on incomes earned from self-employment. By drawing on IFLS2/2+, these disadvantages will

be addressed.

A potentially important difference between the IFLS and SAKERNAS involves the extent of their

geographical representation. While SAKERNAS is nationally representative, IFLS1 is limited to 13

provinces and IFLS2+ was further restricted to 7 of those provinces. These restrictions are far less severe

than a simple province count would indicate since the most populous provinces were all part of IFLS1,

IFLS2, and IFLS2+. Nonetheless, a legitimate question does arise about how comparable the two sets of

surveys will be in their depiction on the economic crisis in light of their different geographical coverage.

To address this question, Table 1 lists some key labor market indicators on which we will rely

heavily in the rest of the paper. The table uses SAKERNAS to measure the rate of growth of employment

(by sector of work) and hourly wages in the formal (or wage employment) sector between 1986 and 1997

(in the left hand panel) and between 1997 and 1998 (in the right hand panel). The first column in each

panel includes all 27 provinces in Indonesia;5 the second column restricts the SAKERNAS data to the 13

IFLS provinces and the third column to the 7 IFLS2+ provinces.

Whether changes in wages or employment rates are considered, the general characterization of

growth in Indonesia in the decade preceding the crisis or of the labor market consequences of the crisis are

virtually identical no matter whether the complete or more limited set of IFLS2+ provinces are used.

While reassuring, this result should not be surprising since over 80% of the Indonesian population is

represented in the IFLS sample frame and the additional geographic restrictions necessary for IFLS2+ were

explicitly chosen to maintain the representativeness of the sample.

Consider first real wage changes in the formal wage sector.6 Between 1986 and 1997, mean real

wages of males expanded by slightly more than 40%. This increase over more than a decade was almost

5The estimates include East Timor which was part of Indonesia at the time.

6Recall self-employment income is not recorded in SAKERNAS. Wages are computed as the sum of monthly cash
and in-kind income earned divided by 4.33 times weekly hours. All wages are in terms of 1997 rupiah deflated using
province-specific consumer price indices published by BPS.
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entirely wiped out in one year during the economic crisis. Long-term wage growth of males was only

slightly lower in the urban sector, but the urban sector was hit more severely by the economic shock.

Between 1997 and 1998, wages of males declined by about 5% more in urban areas so that real wages

were actually lower in 1998 than in 1986. In the formal wage sector, women had actually enjoyed greater

wage increases in the years before the crisis. Between 1986 and 1997, wages of females rose by more than

60% thereby reducing the female/male wage gap in paid employment by more than 20%. The crisis did

not discriminate across gender lines as female wages fell by about the same percentage as male wages. As

was true for men, female wages declined more sharply in the urban areas -- about 8% more than in rural

areas. During the growth years between 1986 and 1997, female wage growth had been 10 to 15% higher

in urban wage jobs than in the rural wage jobs.

In contrast with wages, the overall fraction of the population in the labor force changed very little

during the decade prior to the crisis and during the crisis. What action there is lies in movement between

sectors of employment. During the growth years, male and female employment rates were increasing in the

wage sector and declining in unpaid family jobs. The 1986-1997 growth in wage employment was about 3

percentage points higher for men than it was for women while the decline in unpaid family jobs was about

two percentage points greater for women compared with men (of whom very few were unpaid family

workers). The principal gender difference was that men were moving out of self-employed jobs while this

sector remained relatively stable among women. These broad trends suggest that the main employment

impact of the crisis was to shift male employment out of the wage sector into self-employment which, we

will see below, is a shift that had already begun before the crisis.

For this paper, the key point emerging from Table 1 is that the employment trends and changes in

wage rates are virtually identical across all three geographic samples. Put another way, the crisis has been

far-reaching and is not concentrated in a small number of provinces -- the IFLS2+ sample provides a

reasonably accurate portrayal of the labor market consequences of the Indonesian economic crisis. Table 1

indicates that we can safely restrict our analysis of SAKERNAS to those provinces that are also in IFLS2+

as we explore more deeply the nature and extent of the crisis. Thus, all analyses reported below use data

only from the 7 provinces in IFLS2+.

Section 3: Indonesian Labor Market Before and During the Economic Crisis

What happened in urban and rural Indonesian labor markets as a result of the economic crisis? To

answer that question, it is necessary to first establish the salient labor market trends in the years preceding

the economic shock and then to isolate those trends that were disrupted. The best data to accomplish this

goal are the annual waves of SAKERNAS spanning 1986 through 1998.
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Employment rates

Table 2 presents aggregate labor market data for males and females, separating urban and rural

residents. In addition to total labor force participation, the table reports employment rates in three sectors:

the formal or market wage sector, self-employment, and unpaid family work. The fifth column in each

panel lists mean hours worked per week, conditional on working, and the final column records mean hourly

wages for those working in the market wage sector. Figure 2 graphically displays the data on market

sector employment (in Panel A) and wages (in Panel B).

While rhetoric on the Indonesian labor market has alleged that the crisis has resulted in massive

decreases in employment, or increases in unemployment, the data suggest otherwise. Between the mid-

1980s and mid-1990s, male employment rates grew modestly in the urban sector and were relatively stable

in the rural sector; there was a slight reduction in employment of males between 1997 and 1998 -- about

two percentage points in urban areas and half that much in rural places. Female employment rates grew by

around 25% in the urban sector during the decade prior to the crisis. That trend was reversed with the

crisis: between 1997 and 1998, female employment rates declined slightly. In the rural sector, the 1980s

and 1990s saw a secular decline in employment. That trend was also reversed with the crisis: the female

employment rate expanded by almost three percentage points between 1997 and 1998. This suggests that

one way rural families may have coped with this economic crisis is by additional work by women.

The relatively small change in total employment rates of men observed during the crisis does not

imply that the disruptions in Indonesian labor markets were small. They certainly were not. Across

sectors, male employment dropped by about 3.5 percentage points in the wage sector while increasing in

self-employed and family jobs. This loss of male jobs in the wage sector was true in both urban and rural

areas. However, it would be an over-statement to attribute the decline entirely to the crisis since market

sector work peaked for rural and urban men in August 1995, well before the crisis began. The critical shift

in the labor market that occurred contemporaneously with the crisis lies in the industrial distribution of

jobs. In the three years prior to the crisis, there had been significant expansions in employment in

manufacturing, construction, retail and sales; all of these sectors saw a dramatic reversal of that trend.7

Government employment remained relatively stable through the crisis. The absorbing sector was

agriculture where employment expanded by 7.2 percentage points (or 20%) between August 1997 and

August 1998 -- a reversal of a secular decline in the sector over the previous decade. This expansion in

agricultural work took place in both rural and urban areas.

Employment in the wage sector did not contract for women living in rural areas and did so only

slightly for female urban residents. The additional entry of women into the rural labor force is about

7Retail, construction and manufacturing grew by 25%, 22% and 11%, respectively, between 1995 and 1997; in
construction and manufacturing, all of the gains were lost by 1998; half the gain was lost in the retail sector.
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equally distributed between self-employed and unpaid family jobs. Like men, employment of women grew

in the agriculture sector -- by about the same amount as men -- and the principal contracting sectors for

women were textiles, retail, sales and services.

Column 5 of each panel reports average hours of work among those working. It has remained

reasonably stable from 1986 through 1997 for all workers. Between 1997 and 1998, however, there was a

substantial cut in hours worked -- about an hour per week in the urban sector and nearly two hours per

week in the rural sector.

Wages

Overall, the crisis has had a small impact on aggregate employment. Wages present a sharp

contrast: the drama of the crisis is reflected in the collapse of real wages of both men and women. This is

vividly displayed in panel B of Figure 2 which places the real wage cuts between 1997 and 1998 in the

context of a substantial rise in real wages during the previous decade. Figure 2 highlights the fact that this

wage growth was especially fast in the three years preceding the crisis, particularly in urban areas. Since

hours of work fell with the crisis, on average, individual earnings also collapsed during the crisis.

Trends in average wages can mask important changes in the structure of the wage distribution. It

has been argued that the crisis in Indonesia has mostly affected the urban elites (Poppele et al, 1999) which

would be consistent with a large decline in the mean wage but relatively modest changes in real wages of

the poorest. Figure 3 summarizes the entire distribution of wages and how it has changed over time. Non-

parametric estimates of the real wage distribution in the formal wage sector for 1986, 1997, and 1998 are

presented. The figure demonstrates that during 1998 the entire distribution of male and female wages

shifted sharply to the left, relative to 1997. For men, this single year shift in the wage distribution virtually

wiped out all wage gains made since 1986. Among women, the leftward shift in the distribution is large

but they have maintained some of their wage gains since 1986. The key point is that the crisis has affected

the entire wage distribution: between 1997 and 1998, the lowest wage-earners and the highest wage-earners

have all seen real wage cuts, on the order of around 40%.

Sub-group differences

To isolate those sub-groups that have been affected most by the crisis and to assess the statistical

significance of the labor market changes, we have estimated a series of OLS regressions of labor market

outcomes. Since employment and wage trends may be affected by shifting characteristics of the labor

force, the regressions control province of residence, age (specified as splines with knots at 25, 40 and 65

years), education (stratified into five schooling categories), and urban-rural residence. Thus, the estimated

year effects are standardized for changes in the attributes of workers which is potentially important given

the changes in employment rates of women over the last 15 years and the substantial upgrading of the

education of the labor force during this time. The models are estimated separately for men (in the left

panel) and women (in the right panel). Each row of the panel represents a different sample. The first row
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includes all respondents; we then stratify by sector of residence, by education of the worker and finally by

age. In each stratified model, variables differentiating members of the group are obviously excluded.

Our focus is on changes between 1997 and 1998. The regressions include a calendar year dummy

for every year of the survey with 1997 being omitted. Table 3 reports the coefficient on the 1998 calendar

year control which measures the average (worker attribute standardized) change between 1998 and 1997

and thus highlights the impact of the economic crisis. Variance-covariance matrices are estimated by the

method of the jackknife. Since SAKERNAS contains a large number of observations in each year,

conventional rules of thumb for judging statistical significance are likely to be too lax. We adopt a

Bayesian approach and, following Schwarz (1969), choose a critical value so that the a posteori most likely

model is selected; in the linear regression case, this amounts to choosing a critical value of the test statistic

that is equal to the square root of the logarithm of the number of degrees of freedom multiplied by the

number of restrictions. For a t-test on a particular coefficient, in the first row of the table, the critical value

is 3.66 (for employment rates) and 3.5 (for wages). We adopt this more conservative approach for judging

significance in favor of a classical approach.

Several conclusions about employment can be drawn from the table. First, changes in total

employment rates were relatively modest. Among men, controlling observed characteristics, there was a

1.5 percentage point decline in total labor force participation -- a decline that is concentrated in urban

areas, among more educated workers and among younger workers. There is no significant impact on

employment rates overall for women although, after the crisis, rural women, those with elementary

schooling and older women were more likely to be working while urban, better educated women were less

likely to be working.

There was more action in the sectoral distribution of work. Male employment declined by about

3.7 percentage points in the wage sector. This employment reduction was partially absorbed by the total

labor force withdrawal mentioned above and partly by an increase in self-employed work and, to a lesser

extent, work on the family farm. The reduction in the probability of working in the wage sector was

particularly pronounced among younger men; older male workers seemed to have been better able to find

self-employed jobs which presumably served to cushion the impact of the crisis.

The increases in employment rates among women discussed above are reflected in increases in self-

employment and in unpaid, family work. This is true for rural women, women with elementary schooling

and older women. Running counter to overall trends, employment rates of better educated women

declined. For example, female employment in the highest schooling group fell by 4.2 percentage points --

an employment decline that is concentrated in the market wage sector.

For both men and women, wages fell by almost 40% between 1997 and 1998. Among male

workers, no one has been spared: the wage declines are slightly higher in urban areas, uniformly distributed

across education groups and are largest for the youngest. There are larger, and significant, differences in
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the impact on sub-groups of women. The crisis has affected the wages of urban wage workers more,

women in the middle of the education distribution have taken the biggest hit as have younger women. In

fact, the only group that has not taken a very large real wage cut are women with wage-earning jobs who

are age 65 to 75 -- a very select (and small) group. In sum, given the magnitude of these wage changes

and the relatively small employment effects, the evidence suggests that short-run labor supply functions are

fairly inelastic in Indonesia.

The statistical models reported in Table 3 provide estimates of only average effects. How were

these real wage declines distributed across lower, middle, and higher wage workers? Table 4 lists the

percent real wage declines that took place in the year of the crisis at selected percentiles of the wage

distribution in the wage sector. To place these wage decreases in the context of the substantial rise in real

wages accompanying economic growth of the previous decade, we also list real wage growth between 1986

and 1997 for the same percentiles. The distributions are arrayed separately by gender and by sector of

residence.

In many ways, the Indonesian economic crisis was an equal opportunity destroyer. Among men,

the substantial fall in real wages during 1998 was only slightly greater among higher wage workers than

lower wage workers. This uniformity contrasts with the more beneficial effects of economic growth on

male wages at the bottom of the wage distribution between 1986 and 1997. As a consequence, the

economic crisis essentially wiped out the previous decade's real wage increases among higher wage men,

but at least left lower wage market sector workers somewhat better off than they were in 1986. This story

of uniform male wage declines during the crisis has to be amended when the data are stratified by location

of employment. Very low wage male workers in urban areas had about a 7% greater wage fall than high

wage urban male workers did. This contrasts with an opposite distributional pattern in rural settings where

there was a tendency for higher wage rural workers to experience slightly higher wage declines. In urban

and especially rural areas, the prior distributional pattern of economic wage growth differentially favored

lower wage workers.

Among female wage earners, the situation was somewhat different as the hardest hit during the

crisis were neither very low nor very high wage earners. Rather, those women who suffered the most were

in the middle of the wage distribution. They experienced wage declines about 10% larger than those at the

bottom or top of the wage distribution. As the accompanying data for 1986-1997 indicates, wages in the

center of the distribution grew the most. The concentration of female wage losses in the middle of the

wage distribution is a consequence of quite different patterns within the urban and rural sectors. All urban

female workers at or below the median experienced about a 10% greater wage loss than urban female

workers above the median. Low wage urban female workers are around median wage earners in the

aggregate distribution and so it is this group that is producing the bulge in the wage shock at the center of

the aggregate female wage distribution. In contrast with low wage workers taking the bigger hit in the
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urban sector, among rural woman, wage earners in the upper part of the distribution experienced bigger

wage declines.

A key goal of this research centers around the differential impact of the Indonesian economic crisis

on workers in urban and rural labor markets. To gain some insight into this issue, it is not sufficient to

simply estimate mean wage effects within each sector. Mean wages and skills are lower in rural areas so

that an impact of workers of the same skill would be detected at a higher point in the rural wage

distribution than in the urban wage distribution. To see whether economic shocks affect workers of similar

skills differentially in rural and urban labor markets, we first arrayed (within gender) the data by percentiles

in the aggregate 1997 wage distribution. We next found the corresponding percentiles in the urban and

rural wage distribution that matched each aggregate percentile wage. Given that the distribution of urban

wages lies above that of rural wages, these matched urban wages were found at a lower percentile and the

matched rural wages at a higher percentile than the aggregate percentile wage. For each sector of

residence, we then computed the percent change in the wage between 1997 and 1998 yielding a difference

in rural wages and a difference in urban wages at the same real wage. The difference between the rural

wage change and urban wage change is indicative of what happened during the crisis to the urban-rural

wage differential among workers with the same wage in 1997. If wages are equated with skills, this

"difference-in-difference" provides an indicator of the differential impact of the economic shock between

urban and rural labor market at each point in the skill distribution.

Figure 4 plots the (smoothed) estimates of the urban-rural differential in the wage decline during

the year of the shock separately for male and female wage earners across the 1997 wage distribution. The

patterns are remarkably systematic. Among the least skilled men, there was about a 15% decrease in urban

wages relative to the drop in rural wages. This greater relative wage deterioration in urban markets

monotonically declines as we move up the wage (skill) distribution until there is an equal reduction of male

urban and rural wages at the highest wage (skill) levels. The evidence for women essentially parallels that

for men: among the lowest wage (skilled) workers, urban wages declined by between 15 to 20% more than

rural wages but at the top of the wage (skill) distribution, the rural-urban wage differential did not change.

Based on this evidence, we conclude that at least in the formal wage sector, the Indonesia

economic crisis hit unskilled labor markets harder in urban areas than in rural settings. In contrast, there

was little geographic differentiation among the highly skilled. This difference between the change in the

rural-urban wage gap between the lower skilled and higher skilled provides a "difference-in-difference-in-

difference" type of test for the completeness of markets. If markets are complete (or efficient), the

difference-in-difference-in-difference should be zero.8 The fact that it is not provides prima facie evidence

8Prices are probably lower in rural areas. However, uniformly lower prices in rural areas would only alter the location
and not the shape of the curves presented in Figure 4 and so would not affect inferences based on the difference-in-
difference-in-difference.
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in support of the view that markets are relatively efficient among the higher skilled but that, at least in

times of substantial economic turmoil, markets seem to behave as if they are incomplete among the least

skilled. It may reflect barriers to mobility from the urban to rural sector among the least skilled (possibly

because of liquidity constraints) or incomplete information on the part of the least skilled. In either case,

the interpretation is consistent with evidence on the completeness of markets in equilibrium (Pitt and

Rosenzweig, 1986; Benjamin, 1994) but incompleteness in the presence of unanticipated shocks

(Murrugarra, 1998).

Section 4: The Dynamics of the Labor Market Adjustment

The previous section provided a portrait of the Indonesian labor market before and in the midst of

the economic crisis based on SAKERNAS, a time series of cross-sections. While informative, these

portraits are inherently limited in two key dimensions. First, SAKERNAS records income only for workers

in the formal wage sector; this limitation excludes more than half of the labor force. Second, on the

employment side, SAKERNAS is not informative about the dynamics of any labor market adjustments that

took place as workers switched their sectoral or geographic places of work. To address these questions, we

now turn to linked micro data from IFLS2 and IFLS2+. This panel survey contains information about

individuals who were interviewed immediately before the onset of the 1998 Indonesian economic crisis and

again a year later.

Market sector and self-employed hourly earnings

It is well-known that collection of income from self-employment in a survey setting is extremely

difficult -- especially, perhaps, in a low-income and substantially agricultural setting like Indonesia.

Difficulties arise, first, because of the need to calculate costs and net those out to compute profit, and,

second, because incomes tend to be volatile over time, often containing an important seasonal component.

The panel feature of IFLS provides some assistance. To the extent that the difficulties in measurement for

a particular individual do not change between 1997 and 1998, these concerns will be somewhat mitigated;

inferences based on changes in self-employment incomes over the period may not be as seriously

contaminated as inferences about levels in incomes.

Figure 5 exploits information on hourly earnings in the market wage and self-employed sector

reported in both IFLS2 and IFLS2+. Non-parametric estimates of the distribution of hourly earnings are

reported for men and women in each sector of employment separately for 1997 and 1998.

Among men and women working in the market wage sector, the IFLS data confirm the general

finding in SAKERNAS that there was a dramatic shift to the left in the distribution of real wages between

1997 and 1998. IFLS indicates there was a similar deterioration in women's income in the self-employed

sector. However, in sharp contrast, real median hourly earnings of self-employed men did not change at all
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during the economic crisis. Clearly, inferences about the impact of the crisis based exclusively on market

sector wages (as reported in SAKERNAS) misses part of the picture.

The robustness of self-employment hourly earnings may reflect an increase in the amount of capital

used in self-employment businesses (and failure of the respondents to incorporate the costs of capital in

their estimates of profits). This seems unlikely given that credit markets were extremely tight at this time.

It may also reflect increased labor supply of other family members when self-employment income is

derived from family businesses. This is because income from the business is attributed to one family

member and the estimated "hourly" earnings do not take into account the work effort of others.9

The distribution of hourly earnings in self-employment is fatter tailed than the distribution of

wages. In part, this reflects greater error in measurement of self-employed earnings. However, Figure 5

indicates that, relative to 1997, the distribution of hourly earnings in 1998 among self-employed men was

fatter tailed. This increase in variance between the years suggests that some self-employed workers

benefitted from the economic crisis in terms of hourly earnings -- presumably a reflection of increases in

the prices of products they sold -- while others appear to have been all but completely wiped out. In the

rural sector, more than half of self-employed men actually had positive real income changes during the

crisis. Since self-employed men constitute more than half the male work force, any characterizations of the

economic shock in Indonesia using only the wage sector is both incomplete and misleading.

Before comparing wage and employment changes between the SAKERNAS and IFLS, a few

additional adjustments are necessary to make them directly comparable. These adjustments are required

because the IFLS is a panel survey while SAKERNAS is cross-sectional. This distinction mainly affects

labor force patterns for either very young individuals (who are likely to enter the labor market as they age)

or very old individuals (who are likely to exit as they age). To avoid contaminating the comparisons with

these effects of aging, we limit our comparisons in this section to individuals who were between the ages

of 22 and 64 in 1997. Since IFLS2 and IFLS2+ weights are not yet available, a more reliable basis for a

comparison across the two surveys can be obtained from regression models which include as co-variates

controls for the main attributes that determine the sampling weights -- province, rural-urban residence, and

age of respondent. The regression model adjusted impacts reported in Tables 5 and 6 will be less

influenced by different sample weights in the two surveys.

Table 5 examines changes in wages in more detail. Drawing on all respondents in IFLS who were

working in either 1997 or 1998, the logarithm of wages has been regressed on an indicator variable for

1998, controlling province of residence, age and education (all measured in 1997). The regressions are

9This assumes only one family member is productive in the business. We have confirmed that the results presented
below are not driven by that assumption by taking the opposite extreme and treating all family workers as equally
productive. In that case, hourly earnings in a family business is computed as the ratio of total earnings to total
number of hours worked by all family members and the same hourly earnings rate is attributed to each family worker.
See Thomas, Beegle and Frankenberg (2000).
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stratified by gender, sector of residence and sector of work. For each regression, the table presents the

coefficient on the 1998 indicator variable which is an estimate of the percent change in real wages between

1997 and 1998 adjusting for inflation and observed worker characteristics. Mean effects, based on OLS

regressions, are reported in the first row. To examine the distribution of changes in wages, quantile

regressions estimates for the 25th, 50th, and 75th percentiles are reported in the following rows; t statistics

are calculated by bootstrapping the quantile regressions and jackknifing OLS. (Since the jackknife is a

linear approximation to the bootstrap, the two are asymptotically equivalent in the linear regression case.)

The IFLS percentage wage declines in the market sector are larger than those summarized in the

previous section using SAKERNAS. In part, this reflects differences in the timing of the surveys.

SAKERNAS is conducted in August each year; most of the IFLS interviews were conducted between

August and December in each year. Real wages were relatively constant in 1997. Evidence from

published sources suggests that in 1998 real wages continued to decline from August until December (see,

for example, Papanek and Handoko, 1999). Thus, the IFLS wage changes should be larger than those in

SAKERNAS.10

Figure 5 indicated that self-employment hourly earnings of males were remarkably robust during

the crisis. Table 5 reveals that this is confined to males working in the rural sector. Among urban men

and all women in the IFLS, self-employed hourly earnings declined as much as market sector wages.

Among workers in the market wage sector, percentage declines in wages are slightly higher in the

bottom quartile of the wage distribution. In contrast, there exists a much larger negative decline at the first

quartile of the self-employed wage distribution compared to the third quartile especially among men. It is

common to observe that self-employment hourly earnings are more dispersed than market sector wages; not

only is this true in the IFLS but, more significantly, the difference in dispersion is greater after the crisis

than before.

While the regressions reported in Table 5 estimate the degree of shift at different points in wage

distributions between 1997 and 1998, they do not speak directly to the distributional impacts of the crisis

since it is not describing wage changes for individual workers. Wages at the first quartile of a wage

distribution could decline more than wages at the third quartile for several other reasons. For example, if

relatively high wage rural workers in the wage sector moved to low wage employment in the rural self-

employed sector, the rural sector wage distribution would shift downward less at the top of the rural wage

distribution. A more direct test of the distributional impact of the crisis on wage rates involves re-

estimating the models described in Table 5 and testing whether percent wage reductions in 1998 varied by

10If interviews were randomly allocated over time in IFLS, we could control month of interview and directly compare
IFLS with SAKERNAS. The interviews are not randomly assigned. Because IFLS is a panel survey, interviewers
begin in areas that tend to be places migrants move from and end in areas that are destinations for migrants. This
reduces the costs of tracking movers. Therefore, we do not attempt to extract any information from the month to
month differences within IFLS.
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education level. For the combined market and self-employed wage distributions, we found that there was

no systematic pattern across respondents across the education distribution. This suggests that based on

wages alone, the impact of the crisis was fairly uniform across low and high skill workers.

Employment rates and transitions

We return to the employment side of the labor market. Table 6 presents estimates of changes in

sector-specific employment rates between 1997 and 1998 for IFLS and SAKERNAS. The estimates in the

first column are based on OLS regressions of the probability a respondent is working in either year

controlling province of residence, age, education and an indicator variable for 1998. The estimate on the

1998 indicator variable is reported in the first and second row of each panel for SAKERNAS and IFLS,

respectively. The difference between the IFLS and SAKERNAS estimates is reported in the third row.

The remaining three columns are based on regressions of the probability a respondent is working in a

particular sector. The estimates based on IFLS are less precise than SAKERNAS because the IFLS

samples are considerably smaller.

For men, the results parallel those discussed above. There are small changes in labor force

participation rates of urban males with declines in activity in the market sector offset by increases in self-

employment and family work. None of the differences between SAKERNAS and IFLS is significant.

Among rural males, IFLS apparently overstates the decline in participation rates relative to SAKERNAS.

There is one major difference in the results for women. Relative to SAKERNAS, IFLS estimates

significantly larger increases in labor force participation rates during the crisis. The difference is

concentrated in a greater increase in unpaid family work in IFLS. In both urban and rural areas, there is

over a four percentage point increase in the fraction of women working as unpaid family workers during

the economic crisis suggesting that one way households have adapted to the economic shock has been a

significant expansion of work activity by women in family businesses.

In economies such as Indonesia where formal wage sectors co-mingle alongside more traditional

economic activities that often take place within the family unit, measuring work activity in surveys is not

straightforward. SAKERNAS and IFLS take a somewhat different approach to this issue. Both surveys

begin with the same lead-in question on whether, during the week prior to the survey, the respondent was

working.11 In SAKERNAS, those who answer yes' to that question are then asked their type of work.

Family work is one option. The same screener question is asked in IFLS and those who answer yes' are

asked about the type of work. The difference between SAKERNAS and IFLS lies in the treatment of those

who answered no' to the lead-in question. In SAKERNAS, they are not asked any more questions about

work. In IFLS, these respondents are asked a follow-up question about whether they had worked for one

11Work is defined as an activity for the sake of generating income or helping to generate income that takes up at least
one continuous hour.
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hour for pay and, if the response is no, then they are probed by a second follow-up question about whether

the respondent had worked in a family-owned business. Those who answer yes' to either the lead-in or the

two follow-up questions about family business are treated as working and complete the employment

module. This additional probing in IFLS should lead to higher estimates of labor force participation rates

especially among women (which it does). But more important, this additional IFLS probing should make it

easier to detect individuals switching into the family employment sector. If the increase in family work

reported in IFLS arises because of the probing, the follow-up question should have captured more positive

responses in IFLS2+ relative to IFLS2. It did. In IFLS2, 1.8% of female respondents who answer the

question said they worked in a family business; in IFLS2+, 4.1% of women answered affirmatively. This

suggests that many of the people who have entered the family business would not ordinarily consider this

activity as work in some traditional sense. Given this evidence, we are inclined to find the IFLS results on

female family work more credible than those in SAKERNAS.12

To this point, the discussion of labor force activity has been based on cross-sectional evidence.

Table 7 makes use of the repeated observations on individuals in IFLS and tabulates transition rates

between 1997 and 1998 for each type of work activity, conditioning in each case on the respondent’s

activity in 1997. The relatively stable aggregate data on male work activity derived from the cross-section

comparisons masks considerable movement among the sectors and between work and non-work during the

crisis. This churning is particularly prevalent in rural areas where one-third of the men and half the women

changed their sector of work between 1997 and 1998.

Among rural men, the largest net transition that took place was a flow of workers from the formal

market sector to self-employed jobs. 29% of rural men in wage jobs in 1997 moved to the self-employed

sector by 1998. The comparable reverse flow was considerably smaller with only 15% of those in self-

employment in 1997 working in the wage sector in 1998. This net flow of male employment from the

wage to the self-employed sector during 1998 is consistent with our earlier finding that, in rural areas,

hourly earnings of the self-employed decreased much less than of those in wage sector jobs. Among rural

men, there was also a substantial flow from family work into self-employment as more than half of those

rural men who were family workers in 1997 were self-employed by 1998. Note as well that there was

much less movement for men between the self-employed and wage sectors in urban areas where the wage

decreases in each sector were more similar.

Among women, the most salient pattern is the significant inflows into unpaid family jobs from all

other sectors. In rural areas, the fraction of women working in family jobs increased from 22 to 27%

12See Korns (1987) who argues that there is evidence in SAKERNAS that self-employment and family employment do
not seem to mean the same thing to all interviewers. In addition, he argues that part of the year to year variation in
self-employment and family employment in SAKERNAS reflects changes in interviewer quality and training over
years.

19



between 1997 and 1998. Table 7 indicates that these net inflows into family jobs drew women from all

sectors -- those not in the labor force, in the market and in the self-employed sectors. Although this net

inflow into family work also characterized urban women, rates of employment in family jobs remain much

lower there than in rural areas.

We have also examined which type of workers were more mobile between employment sectors.

On this issue, we found that by far the least mobile workers were high wage rural workers in the formal

wage sector. This is particularly clear for men.

Why are these workers so reluctant to change the sector of their employment in spite of the large

decreases in their wages and the possibility of better opportunities in other sectors? The answer appears to

be that they work for the government. In rural areas, two-thirds of men in the upper quartile of the market

wage distribution work for the government. The comparable fraction for women is more than three-

quarters.

Family income

To this point, we have analyzed Indonesian labor markets from the perspective of the individual

worker. But perhaps even more so than in developed countries, the family may represent a more

appropriate unit in which to measure how an economic crisis has impacted the well-being of individuals.

The family represents an important institution that may help smooth out economic shocks among its

members and thereby mitigate some of the risk associated with the crisis. The results obtained thus far

suggest that such adjustments may well be taking place in Indonesia. The increase in female work in family

businesses may be seen as a reaction to the poorer labor market prospects of men during the crisis. If so,

the impact of the crisis on family earnings may be smaller than that on earnings of individual workers.

To examine this issue, Table 8 presents estimates of changes in family earnings between 1997 and

1998.13 The left hand panel of Table 8 contains estimates for family earnings as conventionally

measured while the right hand panel augments family earnings to include the value of own-production of

food.

The data summarized in the table indicate that there were considerably different impacts of the

economic crisis on family earnings than that observed for individual hourly earnings (and, therefore, total

earnings since, recall, hours of work declined during the crisis). This is especially clear in the rural areas.

For example, Table 5 indicates that mean wages in the formal sector fell by about 60% in rural areas. The

data in Table 8 indicate that mean conventional family income fell by 37% while mean family income

including home production declined by 21%. While this latter decline is definitely not trivial -- it is only

a third of the estimated fall in market wages in rural areas. Evaluated at the mean, the differences between

13Household earnings is calculated as the sum of individual earnings among all members of a household in 1997; thus,
we ignore household splits, joins and new entrants. We do this in order to focus on the household unit as it existed in
1997, independent of the current location of its members.
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the impact of the crisis on individual earnings and on family earnings are considerably smaller in urban

areas. In those areas, at the mean, market wages fell by about 55% while family income (including the

imputed value of home production) fell by 43%.

Table 8 also provides evidence on how the shape of the income distribution has changed. Recall

the change in the wage distribution is dominated by a shift in location. In contrast, both the location and

scale of the family income distribution has changed as reflected in the greater decline in the lower quartile,

relative to the upper quartile of the distribution.

Why are our estimates of the impact of the Indonesian crisis so different for family income than for

market wages in the formal wage sector? Our analysis points to two principal factors -- the lack of any

significant impact of mean incomes of the self-employed in rural areas and the insurance role of the family

in mitigating the full fury of this economic shock. With regard to the latter, two mechanisms suggest

themselves. First, households may exploit the economies of scale associated with combining (or not

splitting up). There is evidence that this is important. Mean household size increased by about 5%

(Frankenberg, Smith and Thomas, 2000). Second, household members may change their allocation of

times. Table 9 investigates the issues further by summarizing estimates obtained from a descriptive model

of the links between (the logarithm of) family income and the number of workers in the family.

We have estimated regressions of family income on the number of family members working in the

market, self employed and family business sector in that year; each family contributes two observations and

both income and the number of workers are time-varying. To highlight differences associated with the

crisis, the regressions include a 1998 year effect (reported in the first column of the Table 9). The number

of workers in each sector is interacted with the 1998 indicator variable and those interactive effects are

reported in the odd columns of the table. Column 2, for example, indicates the magnitude of the

correlation between the number of family members in the market sector in 1997 and family income in

1997. Column 3 provides the difference between this correlation and the correlation between the number

of market sector workers in 1998 and income in 1998. The sum of columns 2 and 3 is the correlation

between number of workers in 1998 and income in 1998. Quantile models are also reported to provide a

sense of how these effects differ across the income distribution.

Three main points emerge from the table. First, not surprisingly, before the crisis, the ranking of

the most important contributions to family income are market wage earners, self-employed and finally

family workers (who contributed not at all on average). Second, the principal impact of the crisis was to

diminish the relative importance of wage earners while simultaneously increasing the importance of the

self-employed and family workers. The greater role of family workers is particularly pronounced and, at

the mean, it is significant in the rural sector.

Third, these differences vary both across sectors of employment and over the distribution of

income. In the urban and rural sector, between 1997 and 1998, the correlation between family income and
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the number of market workers changed little at median income and below but was cut in half at the top of

the income distribution. The reverse is true for self-employed workers in urban areas and the change in

correlation is consistently positive across the entire income distribution in rural areas. With regard to the

number of family workers, the 1998 mean effects are roughly the same in rural and urban areas (being

associated with about a 20% increase in income). However, in urban areas, additional family workers

make a large difference at the top of the income distribution compared to their correlation with family

income at the bottom. For example, we estimate a statistically insignificant negative correlation at the 25th

percentile compared to a large, positive and significant correlation at the 90th percentile. In urban areas,

therefore, the mitigating impact of family workers is most pronounced towards the top of the income

distribution. In rural areas, the correlation between income and the number of family workers was quite

different: the mitigating impact of family workers is more pronounced in the bottom half of the income

distribution.

It is important to recognize that the quantile regression estimates are informative about the marginal

contributions of market, self-employed and family workers at each point in the family income distribution

in 1997 and 1998. They do not speak to the question of whether these workers were more (or less)

important contributors to income among lower (or higher) income families. Estimation of the same models,

stratifying on level of education of the household head, provides some insights into that question and

indicates two aspects in which the effect of the crisis varied between poorer and less poor households. In

the urban sector, the contribution of market workers to family income in 1998 was reduced far more in

households whose heads had no education. In the rural sector, in 1997, the contribution of family workers

was greatest among the least educated. Between 1997 and 1998, their contribution increased most among

households whose heads had no schooling and those whose heads had more than primary education. As a

result, in 1998, among families with little education, family workers, the self-employed and market workers

were about equal contributors to family income.

Conclusion

It has been argued that the large and abrupt economic decline in Indonesia has resulted in

unemployment on a massive scale. The evidence simply does not support this contention and estimates of

unemployment appear to have been grossly exaggerated. In fact, labor markets in Indonesia appear to be

remarkably flexible.

The drama of the financial crisis lies not in aggregate employment but in real wages, particularly in

the market wage sector. While there have been increases in nominal market sector wages since the onset

of the crisis, these increases have been dwarfed by the rapid increase in prices. According to SAKERNAS,

real wages have collapsed by around 40% between August 1997 and August 1998. However, estimation of

the exact magnitude of the decline in real wages is fraught with difficulties, some of which revolve around
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computing the appropriate rate of price increases. Inflation has spiraled during this time, there is evidence

of regional heterogeneity in price increases and there have been considerable shifts in relative prices.

Mindful of these concerns, there is evidence in SAKERNAS indicating wage cuts have been greater

in the urban sector, on average. It turns out that this difference is entirely concentrated at the bottom of the

wage distribution where the rural-urban wage differential has declined by around 15%. At the top of the

wage distribution, cuts in real wages are about the same for urban and rural workers. This is prima facie

evidence for flexible (complete) markets among the better skilled but rigidities (incomplete) markets among

those with less skills, at least during times of economic disruption.

These facts emerge in two independent series of household surveys -- SAKERNAS and IFLS.

SAKERNAS, however, does not record information on income from self-employment. IFLS does. Those

data indicate that real hourly earnings of the self-employed in urban areas and of females in rural areas

have declined by at least as much as real market sector wages. In stark contrast, real hourly earnings of

self-employed males in rural areas have remained essentially stable. Given that over half the male work

force are self-employed in Indonesia, conclusions about the effects of the crisis on wages that focus only on

the market wage sector will substantially over-state the magnitude of the crisis.

In fact, Indonesian families have displayed a remarkable capacity for resilience in the face of the

crisis. We estimate that declines in real family incomes are about half the magnitude of the declines in

individual hourly earnings. To be sure, this should not be taken to imply the crisis has not been large and

serious. It has. Our results do suggest, however, that households have adopted an array of strategies in an

effort to mitigate the effects of the crisis.

23



References

Benjamin, Dwayne. (1994). "Household composition, labor markets and labor demand: Testing for
separation in agricultural household models,” Econometrica 60(2):287-322.

Cameron, Lisa. (1999). "Indonesia: a quarterly review," Bulletin of Indonesian Economics Studies 35(1),
April.

Corsetti, Giancarlo, Paolo Pesenti, and Nouriel Roubini. (1998a). "What caused the Asian currency and
financial crisis: Part I, A macroeconomic overview," mimeo.

Corsetti, Giancarlo, Paolo Pesenti, and Nouriel Roubini. (1998b). "What caused the Asian currency and
financial crisis: Part II, The policy debate," mimeo.

Fallon, Peter and Robert E. B. Lucas. (1999). "Economic and financial crises: A survey of the evidence",
forthcoming in World Bank Research Observer.

Feridhanusetyawan, T. (1999) "Social Impacts of Indonesia's Economic Crisis: Employment, Income and
Poverty Issues" in Social Impacts of the Asian Economic Crisis in Thailand, Indonesia, Malaysia
and the Philippines, Thailand Development Research Institute.

Frankenberg, Elizabeth, Kathleen Beegle, and Duncan Thomas. (1999). "The real costs of the Indonesia'
economic crisis: Preliminary findings from the Indonesia Family Life Surveys,” RAND DRU-2064-
NIA/NICHD.

Frankenberg, Elizabeth, James P. Smith and Duncan Thomas. (2000). "Economic shocks, wealth and
welfare", mimeo.

Frankenberg, Elizabeth and Duncan Thomas. (2000). "Indonesia Family Life Survey: Study design and
results from Waves 1 and 2," DRU-2238/1, RAND, Santa Monica.

IL0. (1998). "Employment challenges of the Indonesian economic crisis," mimeo, Jakarta.

IMF. (1999). "World Economic Outlook: International financial contagion," World Economic and
Financial Surveys, IMF, Washington, DC.

Korns, Alex. (1987) "Distinguishing Signal from Noise in Labor Force data for Indonesia." Development
Studies Project Research Paper #1. Jakarta: Bappenas/BPS.

Krugman, Paul. (1998). "What happened to Asia," mimeo.

Levinsohn, James, Steven Berry, and Jed Friedman. (1999). “Impacts of the Indonesian economic crisis:
Price changes and the Poor,” NBER Working Paper 7194.

Murrugarra, Edmundo. (1998). "Completeness of markets and economic shocks," mimeo, GRADE, Lima.

Radelet, Steven and Jeffrey Sachs. (1998). "The onset of the East Asian financial crisis," mimeo.

Papanek, Gustav and Budiono Sri Handoko. (1999). "The impact on the poor of growth and crisis:
Evidence from real wage data," Conference on "The Economic Issues Facing the New
Government," Jakarta, August 1999.

24



Pitt, Mark and Mark Rosenzweig. (1986). In Inderjit Singh, Lynn Squire, and John Strauss (eds.),
Agricultural household models: Extensions, applications and policy, Johns Hopkins, Baltimore.

Poppele, Jessica, Sudarno Sumarto, and Lant Pritchett. (1999). “Social impacts of the Indonesian crisis:
New data and policy implications,” World Bank, SMERU Report, Jakarta.

Schwarz, G. (1978). “Estimating the dimension of a model,” Annals of Statistics 6:461-464.

Thomas, Duncan, James P. Smith, and Elizabeth Frankenberg. (2000). "Lost but not forgotten: Attrition in
the Indonesia Family Life Survey," forthcoming, Journal of Human Resources

Thomas, Duncan, Kathleen Beegle and Elizabeth Frankenberg (2000). "Labor market transitions of men and
women during a crisis: Evidence from Indonesia", mimeo.

Thomas, Duncan, Elizabeth Frankenberg, Kathleen Beegle, and Graciela Teruel. (2000). "Household
budgets, household composition and the crisis in Indonesia: Evidence from longitudinal household
survey data," mimeo, RAND

25















T
ab

le
1:

L
A

B
O

R
M

A
R

K
E

T
C

H
A

N
G

E
S

B
E

T
W

E
E

N
19

86
,

19
97

an
d

19
98

A
nd

re
pr

es
en

ta
tiv

en
es

s
of

IF
L

S
pr

ov
in

ce
s

%
ch

an
ge

be
tw

ee
n

%
ch

an
ge

be
tw

ee
n

19
86

an
d

19
97

19
97

an
d

19
98

Pr
ov

in
ce

s:
A

ll
IF

L
S

IF
L

S2
+

A
ll

IF
L

S
IF

L
S2

+
(1

)
(2

)
(3

)
(1

)
(2

)
(3

)

M
A

L
E

S
W

ag
e

40
.3

41
.5

42
.2

-3
7.

8
-3

8.
1

-3
6.

0
U

rb
an

se
ct

or
36

.2
37

.1
37

.3
-4

0.
6

-4
0.

9
-3

8.
6

R
ur

al
se

ct
or

38
.2

38
.7

39
.4

-3
5.

6
-3

5.
9

-3
3.

7

%
w

or
ki

ng
-0

.5
-0

.7
-0

.3
-0

.9
-1

.1
-1

.7
in

w
ag

e
se

ct
or

7.
1

7.
1

6.
4

-3
.0

-2
.7

-2
.5

se
lf

-e
m

pl
oy

ed
-3

.3
-3

.8
-3

.5
1.

5
1.

0
1.

3
un

pa
id

fa
m

ily
-4

.1
-4

.0
-4

.6
0.

6
0.

6
0.

6

FE
M

A
L

E
S

W
ag

e
62

.1
63

.9
67

.7
-3

7.
9

-3
8.

3
-3

9.
2

U
rb

an
se

ct
or

62
.5

64
.8

68
.7

-4
1.

3
-4

1.
8

-4
3.

3
R

ur
al

se
ct

or
52

.6
52

.6
52

.7
-3

3.
9

-3
3.

8
-3

2.
7

%
w

or
ki

ng
-2

.3
-0

.9
-1

.3
1.

0
1.

3
1.

0
in

w
ag

e
se

ct
or

3.
7

3.
8

3.
8

-0
.3

-0
.2

-0
.2

se
lf

-e
m

pl
oy

ed
1.

1
0.

6
1.

2
0.

5
0.

4
0.

5
un

pa
id

fa
m

ily
-6

.4
-5

.5
-6

.1
0.

8
1.

1
0.

8

So
ur

ce
:

SA
K

E
R

N
A

S
(1

98
6-

19
98

).
IF

L
S

pr
ov

in
ce

s
ar

e
N

or
th

Su
m

at
ra

,
So

ut
h

Su
m

at
ra

,
W

es
t

Su
m

at
ra

,
L

am
pu

ng
,

Ja
ka

rt
a,

W
es

t
Ja

va
,

C
en

tr
al

Ja
va

,
E

as
t

Ja
va

,
Y

og
ya

ka
rt

a,
B

al
i,

W
es

t
N

us
a

T
en

gg
ar

a,
So

ut
h

K
al

im
an

ta
n,

So
ut

h
Su

la
w

es
i.

IF
L

S2
+

pr
ov

in
ce

s
ar

e
N

or
th

Su
m

at
ra

,
So

ut
h

Su
m

at
ra

,
Ja

ka
rt

a,
W

es
t

Ja
va

,
C

en
tr

al
Ja

va
,

W
es

t
N

us
a

T
en

gg
ar

a
an

d
So

ut
h

K
al

im
an

ta
n.

W
ag

e
ch

an
ge

s
ca

lc
ul

at
ed

fo
r

th
os

e
w

ho
ea

rn
ed

a
w

ag
e

in
th

e
m

ar
ke

t
w

ag
e

se
ct

or
on

ly
;

w
ag

es
m

ea
su

re
d

in
19

97
ru

pi
ah

us
in

g
B

PS
pr

ov
in

ce
-s

pe
ci

fi
c

de
fl

at
or

s.
A

ll
es

tim
at

es
w

ei
gh

te
d

by
pr

ov
in

ce
w

ei
gh

ts
.



T
ab

le
2:

E
M

PL
O

Y
M

E
N

T
R

A
T

E
S

A
N

D
H

O
U

R
S

O
F

W
O

R
K

B
y

ge
nd

er
,

se
ct

or
of

re
si

de
nc

e
an

d
ye

ar M
A

L
E

FE
M

A
L

E
Se

ct
or

of
Se

ct
or

of
em

pl
oy

m
en

t
H

ou
rs

W
ag

es
Se

ct
or

of
em

pl
oy

m
en

t
H

ou
rs

W
ag

es
re

si
de

nc
e

A
ny

W
ag

e
Se

lf
Fa

m
ily

pe
r

pe
r

A
ny

W
ag

e
Se

lf
Fa

m
ily

pe
r

pe
r

/Y
ea

r
w

or
k

se
ct

or
-e

m
p

w
kr

w
ee

k
ho

ur
w

or
k

se
ct

or
-e

m
p

w
kr

w
ee

k
ho

ur
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)
(1

)
(2

)
(3

)
(4

)
(5

)
(6

)

U
R

B
A

N
19

86
66

.3
39

.1
24

.8
2.

5
46

.6
11

09
30

.5
14

.2
10

.9
5.

4
43

.3
68

4
19

87
67

.3
39

.4
24

.8
3.

1
46

.7
11

37
32

.4
15

.3
11

.2
5.

9
44

.0
74

3
19

88
65

.6
37

.8
24

.7
3.

0
46

.6
10

13
33

.4
14

.9
11

.8
6.

7
43

.5
64

5
19

89
65

.2
37

.9
24

.3
3.

0
47

.7
10

89
31

.7
15

.3
10

.7
5.

7
44

.1
71

9
19

90
69

.0
41

.0
24

.8
3.

2
47

.6
12

01
35

.1
17

.7
11

.2
6.

2
44

.4
77

9
19

91
70

.7
41

.6
26

.0
3.

1
48

.0
11

89
35

.0
18

.7
10

.4
6.

0
45

.7
76

4
19

92
69

.9
40

.6
26

.6
2.

7
47

.6
12

33
35

.6
18

.4
11

.1
6.

1
44

.5
84

5
19

93
70

.3
41

.2
26

.5
2.

6
47

.4
14

03
35

.1
18

.9
10

.5
5.

7
44

.2
96

2
19

94
71

.2
42

.4
26

.3
2.

6
46

.8
11

85
36

.5
19

.3
11

.4
5.

9
43

.8
82

9
19

95
72

.1
43

.9
26

.3
2.

0
47

.1
14

06
34

.3
19

.6
10

.9
3.

8
43

.7
10

53
19

96
71

.8
43

.2
26

.8
1.

8
46

.5
15

22
36

.7
19

.4
13

.0
4.

3
42

.5
11

16
19

97
71

.9
42

.6
27

.2
2.

1
46

.8
15

78
37

.7
19

.8
12

.5
5.

4
42

.9
12

60
19

98
69

.7
38

.8
28

.3
2.

5
45

.8
11

04
37

.0
18

.8
12

.2
5.

9
41

.9
83

5

R
U

R
A

L
19

86
85

.8
22

.7
52

.0
11

.1
41

.1
74

0
56

.0
9.

9
17

.2
29

.0
31

.7
44

6
19

87
85

.9
24

.1
50

.0
11

.8
41

.0
69

1
57

.2
10

.6
16

.6
30

.0
31

.5
43

4
19

88
85

.4
23

.9
49

.2
12

.3
41

.4
67

1
58

.4
11

.1
16

.6
30

.7
32

.2
39

4
19

89
84

.3
23

.4
48

.7
12

.2
41

.8
73

0
58

.6
11

.4
17

.2
30

.0
33

.1
42

9
19

90
86

.5
23

.4
51

.2
11

.8
41

.5
72

7
55

.5
10

.5
16

.4
28

.6
32

.1
46

2
19

91
86

.2
23

.7
51

.7
10

.8
41

.5
75

9
54

.5
10

.1
16

.2
28

.1
32

.1
53

3
19

92
86

.4
23

.4
52

.0
11

.0
40

.4
78

6
56

.6
11

.3
16

.1
29

.2
31

.4
54

5
19

93
85

.7
25

.1
51

.2
9.

5
40

.8
86

6
54

.4
11

.3
16

.7
26

.3
32

.2
59

2
19

94
85

.3
28

.1
48

.9
8.

3
40

.8
84

2
53

.6
11

.1
18

.9
23

.6
33

.0
56

8
19

95
84

.7
29

.3
47

.5
7.

9
41

.4
93

5
45

.2
10

.2
17

.2
17

.8
32

.5
71

0
19

96
85

.4
27

.2
52

.2
5.

9
39

.5
10

07
53

.0
11

.0
23

.8
18

.1
30

.7
70

5
19

97
85

.0
27

.9
49

.8
7.

3
40

.7
10

48
51

.7
11

.2
18

.6
21

.9
32

.0
77

2
19

98
84

.0
24

.4
51

.5
8.

1
38

.6
74

5
54

.6
11

.3
19

.9
23

.4
30

.5
55

2

So
ur

ce
:

SA
K

E
R

N
A

S
us

in
g

IF
L

S2
+

pr
ov

in
ce

s
on

ly
.

H
ou

rl
y

w
ag

es
in

19
97

R
p

de
fl

at
ed

w
ith

B
PS

pr
ov

in
ce

-s
pe

ci
fi

c
pr

ic
e

in
di

ce
s.

A
ll

ra
te

s
an

d
m

ea
ns

w
ei

gh
te

d.



T
ab

le
3:

M
A

G
N

IT
U

D
E

O
F

E
M

PL
O

Y
M

E
N

T
A

N
D

W
A

G
E

SH
O

C
K

S
R

eg
re

ss
io

n
es

tim
at

es
of

di
ff

er
en

ce
in

ye
ar

ef
fe

ct
s

be
tw

ee
n

19
97

an
d

19
98

B
y

ge
nd

er
,

se
ct

or
of

re
si

de
nc

e,
le

ve
l

of
ed

uc
at

io
n

an
d

ag
e.

M
A

L
E

FE
M

A
L

E
Se

ct
or

of
em

pl
oy

m
en

t
W

ag
es

Se
ct

or
of

em
pl

oy
m

en
t

W
ag

es
A

ny
W

ag
e

Se
lf

Fa
m

ily
pe

r
hr

A
ny

W
ag

e
Se

lf
Fa

m
ily

pe
r

hr
(1

)
(2

)
(3

)
(4

)
(5

)
(1

)
(2

)
(3

)
(4

)
(5

)

A
ll

co
un

tr
y

-1
.4

7
-3

.6
8

1.
74

0.
47

-3
8.

46
0.

81
-0

.5
9

0.
50

0.
89

-3
8.

99
(5

.7
0)

(1
0.

87
)

(5
.3

1)
(2

.8
1)

(5
3.

17
)

(2
.2

4)
(2

.2
6)

(1
.8

4)
(3

.4
0)

(3
3.

42
)

Se
ct

or U
rb

an
-2

.7
4

-4
.2

1
1.

08
0.

39
-3

9.
99

-1
.1

6
-1

.3
2

-0
.3

5
0.

51
-4

3.
28

(6
.9

4)
(8

.3
9)

(2
.3

9)
(2

.2
5)

(4
3.

71
)

(2
.2

6)
(3

.2
2)

(0
.9

9)
(1

.9
9)

(3
0.

28
)

R
ur

al
-0

.3
4

-3
.2

7
2.

41
0.

52
-3

6.
08

2.
51

0.
07

1.
23

1.
20

-3
1.

20
(1

.0
4)

(7
.2

4)
(5

.1
5)

(1
.8

8)
(3

0.
98

)
(5

.0
1)

(0
.2

2)
(2

.9
8)

(2
.7

0)
(1

5.
96

)

E
du

ca
tio

n
N

on
e

-0
.9

2
-3

.0
5

1.
61

0.
52

-3
8.

23
1.

40
1.

21
0.

20
-0

.0
2

-3
0.

38
(0

.7
2)

(2
.3

8)
(0

.9
7)

(0
.9

1)
(7

.1
9)

(1
.2

6)
(1

.7
4)

(0
.2

0)
(0

.0
2)

(6
.1

7)
E

le
m

en
ta

ry
1.

32
-1

.6
4

2.
77

0.
19

-3
3.

06
4.

36
0.

96
1.

42
1.

98
-2

5.
12

in
co

m
pl

et
e

(2
.3

1)
(1

.9
7)

(3
.0

5)
(0

.5
1)

(1
4.

63
)

(5
.1

8)
(1

.7
7)

(1
.9

1)
(2

.8
1)

(7
.3

7)
E

le
m

en
ta

ry
-0

.6
8

-4
.0

2
2.

73
0.

61
-3

7.
56

2.
55

0.
57

1.
17

0.
81

-4
0.

51
co

m
pl

et
e

(1
.7

9)
(7

.0
6)

(4
.6

8)
(1

.9
4)

(2
8.

94
)

(4
.1

5)
(1

.3
9)

(2
.4

5)
(1

.6
9)

(1
8.

09
)

Jr
Se

co
nd

ar
y

-2
.2

6
-3

.2
0

0.
50

0.
43

-3
9.

87
-1

.1
9

-1
.5

1
-0

.0
3

0.
36

-5
5.

37
(3

.7
6)

(4
.4

2)
(0

.7
3)

(1
.0

2)
(2

3.
17

)
(1

.4
7)

(2
.7

2)
(0

.0
6)

(0
.6

5)
(1

6.
64

)
Sr

Se
co

nd
ar

y/
-3

.4
0

-4
.6

0
0.

72
0.

49
-3

9.
44

-4
.1

5
-4

.0
9

-1
.2

4
1.

18
-3

9.
46

T
er

tia
ry

(6
.1

3)
(6

.5
5)

(1
.2

2)
(1

.7
6)

(3
3.

18
)

(4
.8

3)
(4

.9
7)

(2
.6

4)
(2

.8
8)

(2
3.

40
)

A
ge

15
-2

4
-2

.0
8

-4
.0

2
0.

94
1.

00
-3

8.
50

-0
.8

6
-2

.0
2

0.
37

0.
79

-4
4.

16
(3

.0
5)

(6
.8

0)
(2

.0
4)

(2
.1

2)
(2

3.
31

)
(1

.3
3)

(3
.9

3)
(1

.2
0)

(1
.8

3)
(2

2.
14

)
25

-3
9

-1
.8

9
-4

.6
7

2.
26

0.
52

-4
1.

07
0.

66
-0

.1
1

0.
02

0.
75

-3
9.

68
(5

.5
7)

(7
.4

3)
(3

.6
8)

(2
.2

6)
(4

0.
40

)
(1

.0
7)

(0
.2

4)
(0

.0
5)

(1
.6

7)
(2

2.
69

)
40

-6
4

-1
.2

4
-2

.7
4

1.
61

-0
.1

1
-3

3.
75

2.
27

-0
.1

0
1.

32
1.

05
-3

0.
71

(3
.7

1)
(4

.1
9)

(2
.4

1)
(0

.7
9)

(2
5.

40
)

(3
.2

1)
(0

.2
2)

(2
.0

0)
(1

.8
3)

(1
2.

12
)

65
-7

5
1.

74
-1

.7
3

3.
75

-0
.2

8
-3

1.
57

3.
66

1.
45

0.
97

1.
24

-1
3.

29
(1

.5
0)

(2
.1

5)
(3

.0
5)

(0
.7

9)
(5

.8
9)

(2
.9

8)
(2

.6
3)

(0
.9

0)
(1

.5
5)

(1
.5

5)

So
ur

ce
:

SA
K

E
R

N
A

S.
B

as
ed

on
O

L
S

re
gr

es
si

on
s

in
cl

ud
in

g
in

di
vi

du
al

re
sp

on
de

nt
s

in
al

l
ye

ar
s

19
86

th
ro

ug
h

19
98

re
si

de
nt

in
IF

L
S2

+
pr

ov
in

ce
s.

R
eg

re
ss

io
ns

co
nt

ro
l

pr
ov

in
ce

of
re

si
de

nc
e,

se
ct

or
of

re
si

de
nc

e,
ag

e
an

d
ed

uc
at

io
n

of
re

sp
on

de
nt

.
Pe

rc
en

ta
ge

po
in

t
ch

an
ge

be
tw

ee
n

19
97

an
d

19
98

re
po

rt
ed

fo
r

em
pl

oy
m

en
t

ra
te

s;
pe

rc
en

ta
ge

ch
an

ge
s

re
po

rt
ed

fo
r

w
ag

es
.

A
ss

oc
ia

te
d

t
st

at
is

tic
re

po
rt

ed
in

pa
re

nt
he

se
s

be
lo

w
ea

ch
es

tim
at

ed
ch

an
ge

.
V

ar
ia

nc
e-

co
va

ri
an

ce
m

at
ri

x
es

tim
at

ed
by

m
et

ho
d

of
ja

ck
kn

if
e.

E
st

im
at

es
fo

r
al

l
co

un
tr

y
(i

n
fi

rs
t

ro
w

)
ba

se
d

on
63

8,
83

6
ob

se
rv

at
io

ns
(m

al
e

em
pl

oy
m

en
t)

,
19

4,
37

9
ob

se
rv

at
io

ns
(m

al
e

w
ag

es
)

65
8,

25
9

ob
se

rv
at

io
ns

(f
em

al
e

em
pl

oy
m

en
t)

,
85

,5
73

ob
se

rv
at

io
ns

(f
em

al
e

w
ag

es
).

C
ri

tic
al

va
lu

e
of

t
st

at
is

tic
fo

r
si

gn
if

ic
an

ce
ba

se
d

on
Sc

hw
ar

z
cr

ite
ri

on
is

3.
66

fo
r

em
pl

oy
m

en
t

ra
te

s
an

d
3.

5
fo

r
w

ag
e

fu
nc

tio
ns

in
th

es
e

ca
se

s.



Table 4: DISTRIBUTION OF WAGE SHOCKS
Short-term and longer-term percent wage changes across percentiles of wage distribution

Wage Urban & Rural Urban Rural
Pctile % change btwn %change btwn %change btwn

86&97 97&98 86&97 97&98 86&97 97&98
(1) (2) (1) (2) (1) (2)

MALES
10 47.8 -35.9 47.0 -41.6 41.4 -31.6
30 49.0 -35.9 37.9 -39.9 43.0 -33.0
50 43.6 -36.8 31.1 -37.3 43.0 -34.3
70 36.9 -36.7 31.0 -36.4 35.6 -32.9
90 33.5 -36.4 34.4 -36.3 27.1 -40.1
95 37.7 -37.4 38.7 -34.0 20.9 -34.0

FEMALES
10 50.9 -36.0 68.5 -47.8 34.4 -28.1
30 69.3 -40.6 81.0 -47.1 49.9 -30.3
50 81.0 -46.5 71.7 -50.6 55.1 -31.3
70 77.0 -42.2 50.7 -42.3 58.7 -34.4
90 61.6 -38.3 51.2 -38.1 59.7 -37.7
95 53.6 -38.2 49.0 -37.2 47.4 -35.1

Source: SAKERNAS for IFLS2+ provinces. Estimates in column (1) are ln(wage) in 1997 evaluated at
appropriate percentile of 1997 wage distribution - ln(wage) in 1986 evaluated at same percentile of 1986
wage distribution. Estimate in column (2) is ln(wage) in 1998 - ln(wage) in 1997 evaluated at appropriate
percentiles.
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Table 6: EMPLOYMENT SHOCKS
Adjusted Differences Between 1997 and 1998
SAKERNAS and IFLS

All Market Self- Family
Workers Sector employed Workers

(1) (2) (3) (4)

MALES
URBAN

SAKERNAS -2.9 -4.3 1.2 0.2
[6.4] [6.9] [2.1] [1.3]

IFLS -1.2 -3.9 1.5 1.2
[0.7] [1.6] [0.6] [2.0]

Difference 1.7 0.4 0.3 1.0
(IFLS-SAKERNAS) [1.0] [0.2] [0.1] [1.6]

RURAL
SAKERNAS -0.6 -3.3 2.3 0.4

[2.1] [6.1] [4.1] [1.7]

IFLS -3.4 -0.6 -1.6 -1.3
[3.0] [0.3] [0.7] [1.4]

Difference -2.8 2.8 -3.9 1.7
[2.4] [1.3] [1.7] [1.8]

FEMALES
URBAN

SAKERNAS -0.5 -0.5 -0.5 0.5
[0.8] [1.0] [1.0] [1.5]

IFLS 6.6 1.0 1.5 4.2
[2.8] [0.5] [0.7] [3.9]

Difference 7.1 1.4 1.9 3.7
[2.9] [0.7] [0.9] [3.3]

RURAL
SAKERNAS 3.1 0.3 1.5 1.3

[5.4] [0.8] [3.0] [2.4]

IFLS 7.0 1.1 0.3 5.7
[3.4] [0.8] [0.1] [3.1]

Difference 3.9 0.8 -1.2 4.4
[1.8] [0.5] [0.7] [2.3]

Source: SAKERNAS and IFLS. OLS regression estimates of difference between 1997 and 1998;
asymptotic t statistics in parentheses estimated by method of jackknife. Regressions include controls for
age, education and province of residence.
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Table 8: FAMILY INCOME SHOCKS
Estimated percentage change in family income between 1997 and 1998
IFLS panel households

Family earnings Family earnings and
from market and self- imputed value of

employment work home production
Quantile Sector of residence in 1997 Sector of residence in 1997

Urban Rural Urban Rural

Mean -47 -37 -43 -21
[10.4] [8.0] [8.8] [5.0]

25%ile -55 -53 -64 -33
[7.0] [8.4] [8.6] [6.0]

50%ile -34 -32 -39 -22
[10.1] [4.4] [9.2] [4.2]

75%ile -23 -20 -23 -20
[5.0] [4.0] [5.4] [5.4]

90%ile -17 -5 -22 -14
[2.5] [0.6] [2.3] [2.1]

Source: IFLS2/2+ panel households. Estimates of %age decline in family income between 1997
and 1998 derived from OLS and quantile regressions; [t statistics] in parentheses based on jackknife
(for OLS) and bootstrap (for quantile regressions).



Table 9: FAMILY INCOME SHOCKS AND FAMILY EMPLOYMENT
Correlations between number of family members employed in each sector and family income
Main effects and interactions with control for 1998
IFLS panel households

# workers in each year: market sector self employment unpaid family bus
Yr=1998 *1998 *1998 *1998

(1) (2) (3) (4) (5) (6) (7)

URBAN
Mean -50.9 44.1 -5.8 24.4 3.3 -6.3 22.5

[4.0] [11.0] [0.9] [5.2] [0.4] [0.6] [1.2]

25%ile -73.3 44.6 1.6 22.3 -2.7 4.0 -8.1
[3.0] [7.5] [0.1] [3.5] [0.3] [0.3] [0.4]

50%ile -36.7 41.5 0.7 20.2 -6.8 -3.4 2.8
[2.3] [9.6] [0.1] [3.5] [0.6] [0.3] [0.2]

75%ile -19.5 44.6 -10.3 24.5 3.7 -11.6 26.1
[1.3] [10.9] [1.6] [3.6] [0.3] [0.7] [1.0]

90%ile -12.3 36.5 -15.1 24.7 18.4 -18.2 92.8
[0.5] [5.8] [1.4] [2.4] [1.2] [0.6] [2.0]

RURAL
Mean -53.7 53.4 -14.1 19.4 10.8 -5.6 27.6

[3.5] [8.9] [1.6] [3.2] [1.2] [0.9] [2.9]

25%ile -85.3 58.8 -5.1 19.7 10.1 -6.2 33.6
[3.9] [5.9] [0.4] [2.4] [0.7] [0.8] [2.9]

50%ile -40.8 54.1 -18.7 19.0 2.0 -1.6 21.3
[1.7] [8.8] [1.9] [2.8] [0.2] [0.2] [1.7]

75%ile -33.9 41.6 -10.6 11.7 11.9 -1.9 14.7
[2.2] [5.4] [1.1] [1.5] [1.1] [0.2] [1.4]

90%ile -8.2 42.4 -27.4 18.4 9.3 -7.3 14.2
[0.3] [3.6] [1.5] [1.9] [0.6] [1.1] [0.8]

Source: IFLS2/2+ panel households. Estimates based on regressions of ln(family income) on indicator variable for
1998 (column 1), number of workers in market sector, self employment and family work in each year (even columns)
plus interaction between the number of workers in each sector and 1998 indicator variable (odd columns). [t statistics]
in parentheses based on jackknife for OLS and bootstrap for quantile regressions.


