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Investments and Demand Complementarities

Industrial expansion raises income, generates demand for other industries.

Rosenstein-Rodan (1943), Murphy-Shleifer-Vishny (1989).

Industrial investment generates externalities:

1. Firm profit, profit feeds into national income

2. Higher worker wages, feeds into national income

3. Demand for inputs, so profits for other firms 7→ higher national income.

An investing firm does not care directly about these national effects.
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Investments and Demand Complementarities

Intersectoral linkages Rosenstein-Rodan 1943, Hirschman 1958



The Complementarity Map for Industrialization

Firms indexed by x ∈ [0, 1]:

Each can be dormant or investing.

Dormancy 7→ low profit (0)

Investment 7→ revenues R(n): depend on how many firms n invest!

Net profits to an investing firm x: π(n, x) ≡ R(n)− s(x)

where s(x) is firm-specific setup cost.
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The Complementarity Map for Industrialization

Arrange firms from low to high setup costs: s(x) is increasing in x.

Complementarity map:

n 7→ R(n) 7→ x(n)

where x = x(n) is the largest index such that π(x, n) = R(n)− s(x) ≥ 0.
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The Complementarity Map for Industrialization

***
n

n1 n2 n30 1

x(n)

450

***
n

n1 n2 n30 1

x(n)

450

Notes:

At the point n∗
1, only firms up to x(n∗

1) want to invest.

Another self-fulfilling prophecy exists at n∗
2, where everyone better off.

But no firm can unilaterally reach it from n∗
1.



Policy Debates

These models lay a (limited) foundation for policy debates:

Balanced versus unbalanced growth

Rosenstein-Rodan (1943, 1961), Nurkse (1952, 1953), Hirschman (1958)

How to choose a leading sector:

linkages and linkage strength

investing in the least profitable activity.

Temorary versus persistent interventions

Very different effects in single- vs multiple-equilibrium models.



Transitions: Why History Matters

Pop Share New Sector Pop Share Old Sector

roldrnew

New Old

n

x(n)

n = share in new sector
0

1

Lagged externalities; no one wants to go first . . .

Who moves from x to y, if the returns take time to build up?

Why is QWERTY stickier than fashion?
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Equilibrium Transition: Fertility Decline in Bangladesh

Munshi and Myaux (JDE 2006)

1983–1993: Total fertility rate goes from 4.5 to 2.9.

This is a huge drop.

Norms governing fertility use and contraception.

Contraception went from 40% in 1983 to 63% in 1993.

“This paper provides a norm-based explanation for two features of the

fertility transition that have been observed in many different settings: the slow

response to external interventions and the wide variation in the response to the

same intervention.”
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Bangladesh

Period Birth rate Death rate Period Birth rate Death rate

1881-91 - 41.3 1961-74 48.3 19.4

1891-01 - 44.4 1976 45.4 19.7

1901-11 53.8 45.6 1980 43.8 13.6

1911-21 52.9 47.3 1986 38.9 11.9

1921-31 50.4 41.7 1989 36.7 10.7

1931-41 52.7 37.8 1994 27.8 8.6

1941-51 49.4 40.7 2000 27.2 7.4

1951-61 51.3 29.7 2010 20.8 6.1

Taken from Cleland and Streathfield, BBS, World Bank









Maternal Child Health - Family Planning Project

Maternal Child Health - Family Planning (MCH-FP) project

Launched in 1978, 70 villages in Matlab thana, Comilla district.

Intensive family planning program

Community Health Worker (CHW) visited each family once every 2 weeks

since start of the project in 1978.

Contraceptives are provided to them free of cost.

Use goes from from 40% in 1983 to 63% in 1993

TFR from 4.5 to 2.9 children over that period.
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in Fig. 1.5 Notice, however, that the shape of the distribution, measured by the standard
deviation and the inter-quartile range (the difference between the 0.25 and the 0.75
quantiles), is roughly the same in 1978 and 1993.

While the shape of the distribution may not have changed significantly over time, this
stability could still mask mobility within the distribution, as villages re-sort, leaving the
overall distribution intact. To study such sorting, we turn to the cells within Table 1, which
cover all possible transition possibilities in this simple system. For example, the number in
the top left hand cell represents the probability that a village which began in the bottom
quartile of the distribution in 1978 will remain in the same quartile in 1993. More
generally, the numbers along the diagonal of the matrix represent the probability that
villages remain in the same quartile that they began in. In the extreme case without state
dependence, all the numbers in the transition matrix would be 0.25. Conversely, with
complete state dependence, the diagonals would be one and all other cells would be zero.
While the diagonal cells, and the cells (horizontally and vertically) adjacent to the diagonal
cells, tend to be somewhat larger than 0.25 in Table 1, there is nevertheless a high level of
mobility: the probability of remaining in the same quartile is 0.27 on average, and never
exceeds 0.33.6
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Fig. 1. Contraceptive prevalence over time.

5 The 1993 contraceptive prevalence in Table 1 differs slightly from the corresponding 1993 statistic in Fig. 1

because we are computing the (unweighted) mean across villages, rather than across individuals, in the table.
6 Byway of comparison, Quah (1993) constructs a 5!5 transitionmatrix describing the change in the distribution

of real per capita GDP for 118 countries over a 23-year period (1962–1984). With no state dependence, the

probabilities along the diagonals would be 0.20, but in fact, these probabilities are as high as 0.60 on average.

K. Munshi, J. Myaux / Journal of Development Economics 80 (2006) 1–388



Limited Village Mobility

Strong initial hostility to MCH-FP, especially from religious leaders.

Especially hostile reaction against health workers (violating purdah)

Also, pressure against contraceptive use (perceived promiscuity)

Women in village limited in their mobility:

Schuler et al. (1997) survey of 1300 married women under 50, 1992.

Visits to: market, a medical facility, the movies, outside the village.

One point for accompanied visit, 2 points for solo visit.

Mean score 2.1 (out of a maximum of 8).
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While we could reject the hypothesis that the means across religious groups are equal
for most of the variables in Table 2, these statistics are generally of comparable
magnitude. The two religious groups display qualitatively similar demographic
characteristics, occupational patterns, and asset ownership, yet we will later see what
appears to be absolutely no interaction, with regard to contraceptive use, within the
village.

We complete this section by reporting average contraceptive prevalence, for the full
sample as well as for the different groups of women in panel D. Contraceptive prevalence
is roughly 55% over the sample period, and it is about 5 percentage points higher for the
Hindus and the literate women, relative to their respective comparison groups (these
differences are statistically significant).20

Table 2

Descriptive statistics

Full sample Hindus Muslims Illiterate Literate

(1) (2) (3) (4) (5)

Panel A: Individual characteristics

Age 29.44 (8.01) 29.91 (8.00) 29.34 (8.01) 30.49 (8.18) 27.75 (7.44)

Number of children 2.41 (1.99) 2.18 (1.79) 2.45 (2.03) 2.57 (2.05) 2.14 (1.86)

Education 2.12 (3.12) 1.48 (2.68) 2.26 (3.19) 0.00– 5.53 (2.55)

Husband’s education 3.21 (4.00) 3.07 (3.81) 3.24 (4.04) 1.53 (2.62) 5.91 (4.34)

Panel B: Occupation of household head (%)

Farming 34.48 23.45 36.88 30.32 41.16

Fishing 5.80 26.18 1.37 8.07 2.15

Business 6.75 8.37 6.40 6.30 7.47

Housework 10.46 6.81 11.26 10.00 11.21

Other 42.51 35.20 44.10 45.31 38.01

Total 100.00 100.00 100.00 100.00 100.00

Panel C: Asset ownership

Land (hectares) 1.00 (2.55) 0.72 (1.39) 1.06 (2.74) 0.82 (2.41) 1.29 (2.74)

Cows 1.06 (1.57) 0.81 (1.42) 1.11 (1.59) 0.91 (1.46) 1.28 (1.70)

Boats 0.55 (0.61) 0.63 (0.76) 0.54 (0.57) 0.55 (0.61) 0.56 (0.60)

No. of Observations 21,570 3847 17,723 13,288 8282

Panel D: Contraceptive prevalence

Probability of using

contraceptives

0.55 (0.50) 0.59 (0.49) 0.54 (0.50) 0.53 (0.50) 0.57 (0.50)

No. of Observations 144,186 26,414 117,772 91,727 52,459

Means (standard deviations) in panel A, panel C and panel D.

The individual is the unit of observation in panels A–C. The individual-year is the unit of observation in panel D.

All statistics in this table are computed over the full 1983–93 sample period.

20 Annual (December 31) data are used to compute the statistics in panel D. The number of observations in panel

D is larger than the number of observations in the regressions that we report later using annual data because we

compute all the statistics in panel D over the full 1983–93 sample period. In contrast, we must drop the first year

(1983) in the regressions since the lagged decision and lagged contraceptive prevalence are included as regressors.

K. Munshi, J. Myaux / Journal of Development Economics 80 (2006) 1–3822

All married women 15--49 in MCH-FP area, 1983--93



Complementarities or Omitted Variables?

Is the fertility decline an outcome of complementarities?

Idea: regress current contraception use on overall contraception

Identification problem (Manski critique)

Omitted variable that correlates individual and village-level use?

Specification:

yit = A+ γyi,t−1 + βx
v(i)
t−1 + ηZit + C

v(i)
t + ϵit

yi: 0-1 contraception by couple i, x: village-level use, v(i): person i’s

village, Z : individual characteristics, and

Cv
t is unobserved omitted variable for village v at date t.
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Complementarities or Omitted Variables?

Cv
t can be decomposed into three parts.

First component only depends on the village: Cv
1 .

Second component only depends on time: Ct2.

Third varies in a village-specific way over time.

Components 1 and 2 dealt with by village and time fixed effects.

The last one screws everything up: identification problem.



Religion for Attempted Identification

Inter-religion communication low:

so include own-group and cross-group use separately.

If own-effect strong, then pushes back the Manski critique.

New regression:

yit = A+ γmyi,t−1 + βmmx
v(i),m
t−1 ++βmhx

v(i),h
t−1 + ηmZit + C

v(i),m
t + ϵit

where i is m-household, and m and h labels self-explanatory.

For critique to now work, there has to be an omitted variable which is

village-, time- and group-specific.
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village-, time- and group-specific.



Religion for Attempted Identification

Muslims, in most of the specifications that we consider in this section. Age and age
squared are included as control variables. The coefficient on the individual’s age is
positive, the coefficient on age squared is negative, and both these coefficients are very
precisely estimated, without exception.

The first regression in Columns 1–2 of Table 3 considers all villages and we see that
strong within-religion effects are obtained, while cross-religion effects are entirely absent,
both for Hindus and Muslims. While these results are very promising, one cause for
concern is that villages may be predominantly of one religion or the other. In the extreme
case, all the within-religion effects could be obtained from villages that consist exclusively
of households belonging to a particular religion, which would leave no room at all for
cross-religion effects. Although we do not see this sort of segregation in the data, some
villages are dominated by a single religion. We consequently proceed to remove all
villages with less than 5% Hindus or Muslims from the sample in Columns 3–4.
Thereafter, we discard villages with less than 15% Hindus or Muslims in Columns 5–6.
The sample size declines substantially over the course of this exercise, and is less than half
the size of what we began with. Yet we see that the estimated within-religion and cross-
religion effects, for both Hindus and Muslims, remain remarkably stable across the
different sample sizes in Table 3.24

Table 3

Partitioning the village by religion

Dependent variable: contraception

All villages More than 5%

Hindus/Muslims

More than 15%

Hindus/Muslims

Annual data

Muslims Hindus Muslims Hindus Muslims Hindus Muslims Hindus

(1) (2) (3) (4) (5) (6) (7) (8)

Lagged contraceptive

prevalence (own group)

0.217

(0.013)

0.161

(0.014)

0.193

(0.016)

0.169

(0.017)

0.207

(0.018)

0.168

(0.020)

0.312

(0.023)

0.246

(0.023)

Lagged contraceptive

prevalence (other group)

0.008

(0.006)

0.009

(0.007)

0.007

(0.011)

0.024

(0.016)

! 0.001

(0.013)

0.019

(0.024)

0.009

(0.011)

0.006

(0.012)

Lagged contraception 0.698

(0.003)

0.712

(0.005)

0.704

(0.004)

0.710

(0.005)

0.706

(0.004)

0.717

(0.006)

0.498

(0.005)

0.517

(0.008)

R2 0.513 0.559 0.520 0.558 0.521 0.565 0.281 0.338

Number of observations 139,875 43,101 79,927 29,771 49,730 20,756 70,787 21,419

Box–Pearson Q statistic 0.000 0.003 0.001 0.002 0.002 0.006 0.003 0.008

Standard errors in parentheses.

Standard errors are robust to heteroskedasticity and correlated residuals within each village-period.

Q ~X1
2 under H0: no serial correlation. The critical value above which the null is rejected at the 5% significance

level is 3.84.

Columns 1–2: Sample includes all mixed-religion villages.

Columns 3–4: Sample restricted to villages with more than 5% Hindus and Muslims.

Columns 5–6: Sample restricted to villages with more than 15% Hindus and Muslims.

Columns 7–8: Annual data.

24 In a related robustness test, we also verified that the size of the village, measured by the total number of

eligible women, has no effect on the estimated within-religion and cross-religion effects.

K. Munshi, J. Myaux / Journal of Development Economics 80 (2006) 1–3826



Summary

Complementarities and multiple equilibria (or steady states)

Equilibria typically Pareto-ranked.

Two fundamentally identical societies can behave differently.

Complementarities change the way we think about policy.

Temporary versus permanent interventions; e.g.:

amnesties, minimum wage, temporary fines, big push, affirmative action

Warning: Equilibrium-tipping is a delicate task.
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