
Robert M. Townsend
Elizabeth & James Killian Professor of Economics, MIT

1

5th Annual NBER-Philadelphia Fed Conference on 
Macroeconomics Across Time and Space

Federal Reserve Bank of Philadelphia
May 13, 2011



 Apply GE Theory for Developing Countries:
◦ Understanding Positive economics
◦ Evaluating               Analyzing impact of policy/interventions
◦ Design                    Of better markets and policy

 A research algorithm and the Main Methodological Approach
◦ Realistic environment in GE terms - Preferences, Endowments, 

Technology, Shocks, and Geography 
 based on reality from data (not assumptions)

◦ Testing a benchmark from theory of GE
 Fits – may fit one level (village) and not another (across provinces)

◦ if anomalies:
 If natural, then remodel and start algorithm again 
 If policy induced barriers, then innovate to remove artificial barriers  

 Micro-to-macro modeling helping to identify:
◦ Micro up, real intermediation on the ground, and macro down (e.g., 

inflation, crisis)
◦ Get rid of micro versus macro distinction
 Interactions, channels of transmission 
 Heterogeneous agents and heterogeneous policy effects
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• Positive is inflow from 
intermediary to that sector
• Zero is midpoint
• Lower is outflow 



 Aggregation is questionable
 IF complete markets benchmark is inadequate
◦ then cannot separate households and firms
◦ DSGE not perform well on financial crises

 There is no financial sector in either CGE or DSGE
 Two paths

1.Impose frictions and actors - still macro 
aggregated - assume functions, markets, 
contracts

2.Or measure obstacles, micro context 
◦ explain markets and institutions we see (or recommend)
◦ investigate micro underpinnings and rebuild
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"Financial Structure and Economic Welfare: Applied General 
Equilibrium Development Economics," Annual Review of Economics, 
2010

 Key building blocks- Be True to the Environment

◦ Family, Network, Village

◦ Geography, Financial institutions, flow of funds

◦ Households as firms

◦ Impediments to trade as measured in micro data 
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As general equilibrium small open economies

This is an example of how to proceed from below

Also building our understanding of micro underpinnings

Also metaphor of how to use theory, then repeat steps for macro 
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 Started in 1998
◦ Chachoengsao, Buriram, Lopburi, and Sisaket

 Longevity
◦ 144 continuous months of data for 720 households

 Survey Design:
◦ 16 villages, 45 households per village  

 Data include:
◦ Village-level family networks, markets and formal credit 

and insurance institutions
◦ Measures of savings and loans, income, wealth, 

consumption
◦ Crop operations, fish and shrimp businesses, shops, 

livestock, illness, formal and informal borrowing, lending 
and gift-giving

◦ Estimates of regular purchases such as food

8



Not separate accounts of households, 
not distinct from firms 9
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[Source: Samphantharak & Townsend, 2006]



[Source: Paweenawat & Townsend, 2009]

Village Accounts as Countries: NIPA, and aggregating up 
from financial accounts, as is standard
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[Source: Paweenawat & Townsend]
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Wealth and 
occupation

Risk but 
covariances
low



 Importance of idiosyncratic risk
 Little co-movement in income and consumption
 There must be intermediary mechanisms and devices
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Cash management; some borrowing and gifts

[Source: Samphantharak & Townsend, 2009]
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 Characterize Pareto Optimal Allocations using

 Rejection (non-rejection) providing reasons 
for intervention (non-intervention, apart from 
income redistribution goals)

 Don’t worry: Generalizes to open economy
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 General Lessons from Risk Sharing
 Largely pass or close to passing tests for networks and 

villages: consumption, investment, labor, asset returns

◦ Networks or village as key entity for building block - close to 
CME

◦ Poor without networks are vulnerable
◦ POLICY: target but some remedies might even be internal to 

village –
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Aggregate Idiosyncratic
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 Debt/asset ratios are 
low even for those with 
high TFP and ROA  

 Talented Poor are investing 
and saving in own 
enterprise-long term 
remedy

 Networks help, but not 
enough

[Pawasutipaisit & Townsend, 2010]
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Vuong tests of mechanism design outcomes to distinguish obstacle: 
constrained and exog. incomplete regimes- with Alex Karaivanov

Moral hazard, very good risk sharing in consumption/income data
But more limited borrowing/lending, or savings only in

investment and combo data



Improved Financial Intermediation Matters
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 One Million Baht Village Funds Program
 $24,000 To Capitalize- for borrowing and internal saving
◦ Identification strategy: variation in funds/capita per village

 Impacts: increased consumption, profits from businesses, 
wages, labor income, agricultural investment, and total 
borrowing above and beyond village fund credit, while raising 
default rates and lowering assets/savings
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With Joe Kaboski: Village fund, Econometrica

•Caveat: heterogeneous treatment and IV, not 
same here



 Comparing the cost of the program to cost of 
a transfer program  

 Heterogeneity of impact 
◦ 28% value at more than cost
◦ Many households benefit disproportionately from 

the program because of the increased availability of 
liquidity, low wealth and/or on threshold of 
investment 
◦ But most benefit much less
◦ The median equivalent transfer is less than cost
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 Repayment is positively associated with  the quality of 
institutions in rural areas.  
◦ From a poll among the surveyed households in  the original baseline  

1997 surveys, four years before the million baht program was 
implemented.

 The strength of local, social sanctions is positively correlated 
with repayment in both rural and urban areas.   

 External policy control variables: compulsory savings  is 
positively correlated with repayment.

 The degree of joint liability per se is negatively associated with 
repayment. 

 Using contract theory, joint liability, occupation choice: Obstacles 
vary across regions – Central (imperfect info) versus Northeast 
(limited commitment)



Villages, Counties, States
Repeat the  Algorithm, again



 Scope and Scale
◦ 13 years of continuous annual data for 985 households in urban and rural 

enumeration areas

◦ In 2009, enumerators surveyed a total of 3,184 households across 200 villages and 
towns in the monthly survey and urban and rural annual surveys.

 Started Rural Areas in 1997 with 192 villages
◦ Chachoengsao, Buriram, Lopburi, and Sisaket

 Resurvey in 64 villages  every year since 1998
◦ Allows us to assess impact of financial crisis

 Expanded to North and South in 2003 and 2004
◦ Phrae &Phetchabun (North), Satun & Yala (South)

 Extended to Urban Areas in 2005

 New Survey of Firms is Underway
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Villages are clustered by design
Urban is towns and cities (capital of province)



 PIH and buffer stock tests (including other 
data)

 Paxon, AER,  1992 , SES
◦ “Using weather variability to estimate the response of 

savings to transitory income in Thailand”- largely pass, 
central 

 Townsend and Vickery, 2004. SES and CDD
◦ “Commodity price shocks, consumption and risk sharing in 

rural Thailand” in Vickery, 2004- big failure, south
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 Many statistically 
significant fixed 
effects, 
◦ especially for 

farmers; 
◦ less so for rice 

farmers;
◦ few for 

entrepreneurs.

 Many fixed effects 
in income 
disappear in 
consumption.
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Source: Paweenawat and Townsend

 Cash is more 
at village level

 Borrowing 
more at village 
level

 Gifts are less 
at village level

 Lending is less 
at village level



F-test
P0 dt = 0 η1 P0 η1

F-test
η1+P0 η1= 0

(p-value) (p-value) (p-value) (p-value)
BAAC
OLS 1.66 .249*** -.062 13.04

(.157) (.000) (.439) (.000)

IV 17.21 .571*** -.618*** .31
(.002) (.000) (.000) (.578)

Commercial Banks
OLS 8.01 .246*** -.094 7.97

(.000) (.000) (.234) (.0048)

IV 29.58 .299*** -.223* 1.08
(.000) (.000) (.072) (.300)

Agric. Cooperatives
OLS 7.17 .204*** -.006 1.95

(.000) (.000) (.966) (.163)

IV 34.25 .303*** -1.427 .77
(.000) (.010) (.304) (.379)

PCG – Village Funds
OLS 1.19 .221*** -.116 .33

(.313) (.000) (.539) (.567)

IV 23.82 .196*** .427 1.31
(.000) (.000) (.455) (.253)

Informal Sector
OLS 4.45 .117*** .223*** 50.35

(.001) (.001) (.000) (.000)

IV 32.70 .156*** .114 13.44
(.000) (.001) (.279) (.000)

Table 4: Impact of Financial Institutions on Consumption Smoothing

 Alem and Townsend
 First column: estimates of the 

time-varying constant  for 
members of the institution 

 Second column: sensitivity of 
consumption to income changes 
for non-participants of the 
financial institution

 Third column: the effect of 
financial participation on the 
income coefficient sensitivity 

 Fourth column: tests the 
complete-markets-full-insurance 
hypothesis for financial 
participants

 A new way to rate financial 
institutions using GE benchmarks

 Policy suggestions
 Need to come back to 

intermediaries in GE



Townsend and Yaron, 2001



3019 borrows from 
Commercial Bank
2012 has indirect access.

36



 Two example profiles-extensive and intensive 



Comparing across regions and villages

But first some facts reinforcing role of finance and additional key facts 
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 Increasing access/use of the formal sector along with high and increasing 
income differentials 

 Plus occupation, education, urbanization (Jeong thesis)
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 Key ingredient in Thailand:
◦ Expanding financial system: in macro and micro

40
[Jeong and Townsend, 2005]
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(With Kenichi Ueda)

 Forward looking, plus fixed cost of entry implies a key wealth, 
threshold. Some households without access. 

 Polices are saving rate and % in risky sector

 This is fully Pareto Optimal path, from 
Infinite Horizon Programming Problem

 Model does well at the macro level, largely



• Prediction errors at 
village level

• Failure suggest 
policies distortion

• Less intermediation 
in towns and more 
in rural areas than 
model with 
endogenous access 
predicts

• Part of this is BAAC, 
ag bank 
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1996 GJ Access Index Simulation Differences. 
Source: Felkner and Townsend (2004)
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Commercial bank (red, 
centrally located high 
profit) x BAAC (green- on 
the fringe, low profit) 

- An altruistic government bank playing with a 
for-profit, commercial bank

- BAAC goes to low population, fewer roads
- Equilibrium is generally not Pareto Optimal
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With Xavier Giné
parameters estimated with micro data

WEALTH

COSTS

 Occupational choice
◦ Constrained by 

wealth
◦ Heterogeneous talent

 Note 1: There are 
two sectors in this 
graph

 Note 2: Not STD GE, 
as intermediation is 
exogenous
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FINANCIAL SECTOR EXPANSION IS DRIVING GROWTH OF ENTERPRISE



Micro-Founded Macro Models
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• Macro, total factor productivity is largely explained
• It is NOT an unmeasured residual aggregate shock- as in DSGE 
• Access-no access dichotomy is used - (with Hyeok Jeong) through the lens 

of a model
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Works
 Infinite Horizon 

economies
◦ Debreu (1954), "Valuation 

Equilibrium and Pareto 
Optimum”

◦ Jones (1983), "Existence 
of Equilibria with 
Infinitely Many 
Consumers and Infinitely 
Many Commodities: A 
Theorem Based on 
Models of Commodity 
Differentiation"

 Private Information
◦ Prescott and Townsend 

(1984), "General 
Competitive Analysis in 
an Economy with Private 
Information“

 Indivisibilities
◦ Rogerson (1988), 

"Indivisible labor, lotteries 
and equilibrium”
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May Work
 Externalities and 

Lindahl Equilibria
 Private Information:

◦ Prescott and Townsend 
(1984), "Pareto Optima and 
Competitive Equilibria with 
Adverse Selection and Moral 
Hazard“

◦ Bisin and Gottardi (2006), 
“Efficient Competitive 
Equilibria with Adverse 
Selection”

 Collateral Constraints
◦ Kilenthong and Townsend 

“Moral Hazard, Retrading, 
Externality, and Its Solution”

◦ -,“Market Based, Segregated 
Exchanges in Securities with 
Default Risk”

Does not work
 OLG, at least in general
 Incomplete markets
 Monetary economies

◦ Manuelli and Sargent (2009), 
Alternative Monetary Policies 
in a turnpike economy

◦ Jack, Suri and Townsend 
(2010), "Monetary Theory and 
Electronic Money: Reflections 
on the Kenyan Experience," 
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