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Motivation

• Observation 1: Rapid aging of industrialized societiesp g g

Old-age dependency ratios in some industrialized countries
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Motivation

• Observation 1: Rapid aging of industrialized societies (contd.)p g g ( )

– Potential consequence: „Asset market meltdown“

(Poterba 2001, Abel 2001, Bütler and Harms 2003)

• Endowment economy: high asset supply of dissaving• Endowment economy: high asset supply of dissaving
„baby-boomers“ vs. low asset demand by subsequent 
generations.

→ falling asset prices

P d i Hi h i l l b i• Production economy: High capital-labor ratio

→ lower return to capital
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Motivation

• Observation 2: Projected demographic evolution differs across world j g p
regions

Old-age dependency ratios in different regions Old-age dependency 
ratio
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Motivation

• Observation 2: Projected demographic evolution differs across j g p
regions (contd.)

– Possibility: Demography-induced international capital flowsPossibility: Demography induced international capital flows

(Reisen 2000, Brooks 2003, IMF 2004, Börsch-Supan et al. 2006)

„... global adjustment to differences in the pace of population aging 
will take place through the movement of goods, capital and 
labour “ (IMF 2004:158)labour.  (IMF 2004:158)
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Motivation

• Observation 3: Correlation between demographic structure and g p
„investment profile*“
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Motivation

• Observation 3: Correlation between demographic structure and g p
„investment profile“

– Consequence: No/little capital flows from (old) rich toConsequence: No/little capital flows from (old) rich to 
(young) poor countries („Lucas-paradox“) 

(Lucas 1990 Alfaro et al 2008)(Lucas 1990, Alfaro et al., 2008)

„We find that variables such as government stability, 
bureaucratic quality non corruption and law and orderbureaucratic quality, non-corruption and law and order
play a particular important role in explaining the lack of flows 
to poor countries.“ (Alfaro et al. 2008:365)
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Contribution

• Observations: 

– Asymmetric demographic evolution offers ample scope 
for international investmentfor international investment.

But:

– „Young societies“ in developing countries perceived to have 
less favorable investment climate ess a o ab e est e t c ate

→ implicit barriers to international investment.
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Contribution

• Our question:

Does a demographic structure that is tilted towards the young 
cause higher expropriation risk…cause higher expropriation risk…

…thus preventing (demography-induced) capital inflows?

• Needed:

A better understanding of the „demographics of expropriation 
risk“
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Contribution

• Standard approach to model time inconsistency problem in y
international investment (default risk, risk of expropriation):

Host country government maximizing representative– Host country government maximizing representative 
agent‘s utility.

• Our approach:

Political economy: incentive to expropriate foreign– Political economy: incentive to expropriate foreign 
investors reflects conflicting distributional interests in host 
country

– Different generations potentially having conflicting 
distributional interests (factor ownership time horizon etc )distributional interests (factor ownership, time horizon etc.)
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Contribution
• Demographic structure and foreign investment

Population growthPopulation growth

Factor prices Income levels
(with and without 

expopriation)

Weight of different
generations in political process

expopriation)

Incentive to invest Incentive to expropriate
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Contribution

• Framework: 

– Overlapping generations model of small open economy with 
foreign direct investment (FDI)foreign direct investment (FDI).

– Foreign firms characterized by higher total factorForeign firms characterized by higher total factor 
productivity (TFP) than domestic firms.

f ( ) f– In case of (outright) expropriation: Foreign firms withdraw 
their expertise → drop in TFP.

– Political economy: Government considering potentially 
conflicting interests of different generations
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Contribution

• Results – A Preview: 

– The volume of FDI is constrained by the host country 
government‘s incentive to expropriategovernment‘s incentive to expropriate.

– The constrained volume of FDI is positive …The constrained volume of FDI is positive … 

…. but only if foreign firms‘ productivity advantage is sufficiently 
highhigh.

– Higher population growth raises the constrained volume of FDI …

... but only if the political system is sufficiently democratic.
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The Model

• The domestic economy („South“): y ( )

– Demographic structure: children / young workers / old workers.

– Number of young workers in period t (born in period t -1): Nt

– Lifetime utility of young workers:

  o
t

y
t

y
t ccnU 1lnln1  

Note: weight of young-age utility increasing in number of 
descendants with                         (assumed to be constant).nNN tt  1/1
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The Model

• The domestic economy („South“) (contd.): y ( ) ( )

– Consumption of  young and old worker:

tt
y
t swc 

o srwc 111 

– Assumptions:

tttt srwc 111  

• No borrowing/lending ( r = return on investment)
• Rate of depreciation = 100 %• Rate of depreciation = 100 %
• Perfect foresight 
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The Model

• The domestic economy („South“) (contd.): y ( ) ( )

– Production function of representative domestic firm:

     

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– Under autarky: Aggregate labor supply in domestic sector:

H Entire working population active in domestic

– Capital-labour ratio in domestic sector under autarky :
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H
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Capital-labour ratio in domestic sector under autarky : 
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The Model

• The domestic economy („South“) (contd.): y ( ) ( )

– Evolution of the capital stock per worker under autarky:

  H
t

H
t kk 1

with  
     
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A

– Capital stock per worker converges towards (Solow/Swan-
type) steady state which decreases in population growthtype)  steady state which decreases in population growth 
rate n.
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The Model

• North-South FDI with secure property rights y g

– Assumptions:

• At the end of period t : Elimination of formal barriers to 
international investment.international investment. 

• All international investment = FDI (no borrowing and lending)

• Foreign investors have access to alternative investment with 
gross return R*gross return R .

• Domestic economy is in (autarky-)steady state in period t .
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Assumptions (contd.):

• Northern multinational firms exporting both capital and 
expertise.expertise.

• Total factor productivity (TFP) of foreign firms ( AF ) higher 
than TFP of domestic firms ( AH )than TFP of domestic firms ( AH ).

→ Co-existence of low-productivity domestic firms („domestic 
“ i d H ) d hi h d i i f i fi ( f isector“, index H ) and high-productivity foreign firms („foreign 

sector“, index F ).
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Evidence on FDI, technology transfer and wages: 

• Hall and Jones (1999): TFP in average developing country ≈
30 % of TFP in USA. (Caveat: Positive / negative productivity30 % of TFP in USA. (Caveat: Positive / negative productivity 
spillovers between foreign and domestic firms)

(200 ) f• Dreher et al. (2007): Relative TFP of developing countries 
higher if shadow economy taken into account.

• Te Velde and Morrissey (2003), OECD (2008): Wage 
increases in developing country firms of up to 50 % after 
foreign takeover (Caveat: skill composition of workers)foreign takeover. (Caveat: skill composition of workers)
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Without expropriation risk: Returns on investment of foreign firms 
in South return on alternative investment opportunity ( R* )in South = return on alternative investment opportunity ( R* )

1
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Without expropriation risk: Returns on investment of foreign firms 
in South return on alternative investment opportunity ( R* )in South = return on alternative investment opportunity ( R* )
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Capital stock in foreign sector
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Without expropriation risk: Returns on investment of foreign firms 
in South return on alternative investment opportunity ( R* )in South = return on alternative investment opportunity ( R* )

1



K F 

,2,1for 








 



 jR
L
K

A F
jt

jtF

Labor force in foreign sector
= Total labor supply – labor force in domestic sectorpp y
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Assumption of intersectoral labor mobility implies:)( F
jt

H
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– Interpretation: Employment in foreign sector...
i i i d i i d f f i fi
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• ... increasing in productivity advantage of foreign firms
• ... increasing in foreign-sector capital stock
• decreasing in domestic-sector capital stock... decreasing in domestic sector capital stock.
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The Model

• North-South FDI with secure property rights (contd.) y g ( )

– Evolution of FDI relative to host country GDP with secure 
property rights:property rights:

• Rapid convergence to steady state (possibly one transitionRapid convergence to steady state (possibly one transition 
period)

C f• Possible: Complete disappearance of domestic sector

• FDI / GDP non-decreasing in domestic population growth rateFDI / GDP non-decreasing in domestic population growth rate.
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The Model

• Modeling expropriation risk g

– Assumptions:

• In every period t+j : Domestic government decides wether to 
(completely) expropriate foreign firms.(completely) expropriate foreign firms.

• Expropriation is discriminatory ( = affects only foreigners).

• In case of expropriation: Even redistribution of foreign firms‘ 
returns among domestic workersreturns among domestic workers.

• Government‘s objective: Maximize sum of domestic workers‘ 
utilities.
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The Model

• Modeling expropriation risk (contd.) g ( )

– Assumptions (contd.):

• The costs of expropriation: 

Foreign firms withdraw their expertise (Eaton and Gersovitz, 
1984)

Consequence: Total factor productivity (TFP) in foreign sector 
drops from AF to AH.

• Note: No embargo threat à la Eaton and Gersovitz (1981) or 
Cole and English (1991).
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The Model

• Modeling expropriation risk (contd.) g ( )

– Sequence of events (for j = 1, 2, ...):

• End of period t+j-1: Domestic and foreign savings/investment 
decisionsdecisions

• Government decides on expropriation              vs. non-)1(  jt
)0(expropriation in period t+j 

• Workers‘ occupational choice in period t+j

)0(  jt

Workers  occupational choice in period t+j

• Production, transfers and consumption
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The Model

• Costs and benefits of expropriation

Without expropriation
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The Model

• Costs and benefits of expropriation (contd.)( )

Without expropriation With expropriation
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The Model

• Costs and benefits of expropriation (contd.)( )

Without expropriation With expropriation
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The Model

• Costs and benefits of expropriation (contd.)( )

– Three effects of expropriation:

• Transfer effect: All workers currently alive receive equal share 
of proceeds from expropriation.of proceeds from expropriation.

• Wage effect: Wage decreases in case of expropriation.

• Return effect: Return on capital in domestic sector increases
in case of expropriation

Intuition: Expropriation → lower TFP in foreign sector → lower 
wage / higher return in domestic sector.g g
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The Model

• Costs and benefits of expropriation (contd.)( )

– Note: Old / young workers affected differently by transfer effect, 
wage effect and return effect:wage effect and return effect:

• Different time horizonsDifferent time horizons
• Only old workers owning capital

– Consequence: Potential inter-generational conflict over 
government‘s decision to expropriate.
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The Model

• The constrained level of foreign investmentg

– A „non-expropriation equilibrium“:

Government does not expropriate in any period and agents do not 
expect expropriation.

– Check: Does the government have an incentive to deviate
( = expropriate) in any period t+j ?( e p op ate) a y pe od t j

– Government has an incentive to deviate in period t+j if

    001   jtjtjtjtjt WWW 

Additional government utility from expropriation
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Government has an incentive to expropriate in period t+j if

    0ln1  
y

jtjt
o

jtjtjt UNcNW 
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Government has an incentive to expropriate in period t+j if

    0ln1  
y

jtjt
o

jtjtjt UNcNW 

 > 0: Size of generation affects weight in political support 
functionfunction.

 = 0: Size of generation does not affect weight in political 
support functionsupport function.
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Government has an incentive to expropriate in period t+j if

    0ln1  
y

jtjt
o

jtjtjt UNcNW 

Young workers‘ lifetime utility depending on current and future
capital stock, expropriation decisions etc.
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Government has an incentive to expropriate in period t+j if

    0ln1  
y

jtjt
o

jtjtjt UNcNW 

Young workers‘ lifetime utility depending on current and future
capital stock, expropriation decisions etc.

– Lemma 3:

       yo bUNbcNW   ln

with : Relative capital stock in foreign sector

       jt
y

jtjtjtjtjtjt bUNbcNW   ln1
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Lemma 4: Define 

H
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The Model

• The constrained level of foreign investment (contd.)g ( )

jtW 
 < ‘

‘ <  < ‘‘‘ <  < ‘‘

jtb 

b~

 > ‘‘ > 
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Interpretation:

• If  < ‘: Low costs of expropriation → expropriation for any 
positive level of foreign investment.positive level of foreign investment.

• If  > ‘‘: High costs of expropriation → No incentive to 
expropriate.

• If ‘<  < ‘‘: Intermediate costs of expropriationIf   <  <  : Intermediate costs of expropriation

→ Constrained level of foreign investment proportional to 
capital stock in domestic sectorcapital stock in domestic sector
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The Model

• The constrained level of foreign investment (contd.)g ( )

– If               in non-expropriation equilibrium:bb jt
~

cH
jt

cF
jt KbK ,, ~

 

Interpretation: Constrained level of FDI proportional to capital 
accumulation in domestic sector.

Reason: Higher level of FDI would trigger expropriation, lower FDI g gg p p ,
leaves leaves unexploited returns. 
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Lemma 5: 

With              : The evolution of constrained FDI /GDP is given bybb jt
~
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Observations: 

• Dynamics of capital stock as in closed economy ...

... despite the removal of de-jure investment barriers !

( similar to Barro/Mankiw/Sala-i-Martin AER 1995 – but for( similar to Barro/Mankiw/Sala-i-Martin, AER 1995 – but for 
different reasons)

• Constrained FDI/GDP ≈ 2 percent (much lower than in case of 
secure property rights).
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The Model

• The evolution of FDI / GDP in the non-expropriation equilibrium

Parameter values:  = 0.4,  = 0.8, AF = 1, AH = 0.4, n = 0.25,  = 1
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The Model

• FDI inflows as a percentage of GDP: Evidenceg
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The Model

• The role of the political regimeg

– Recall:

    0~~ln
1

1








  bUbc

n
y

jt
o

jt



Higher population growth (1+ n) lowers political weight 
of old generation if > 0 ( political weight effect“)

– As  decreases: 

of old generation if > 0 („political weight effect )

→ „political weight effect“ less important

t i d FDI/GDP d→ constrained FDI/GDP decreases
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The Model

• The degree of political participation and constrained FDI/GDP:g

Parameter values:  = 0.4,  = 0.8, AF = 1, AH = 0.4, n = 0.25
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The Model

• The role of population growthg

– Potential effects of raising n:

• Reduced domestic savings → lower domestic capital stock
→ lower FDI in equilibrium („poverty effect“) lower FDI in equilibrium („poverty effect )

• Lower transfer per capita (in case of expropriation) → lower 
(incentive to expropriate → higher FDI in equilibrium („dilution 

effect“)

• Higher weight of (young) generation that opposes/benefits less 
from expropriation → higher FDI in equilibrium („political 
weight effect“)weight effect )
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The Model

• Population growth rates and constrained FDI/GDPg

Parameter values:  = 0.4,  = 0.8, AF = 1, AH = 0.4,  = 1
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The Model

• The role of population growth (contd.)g ( )

– Observations I:

• Raising n increases constrained FDI/GDP.

But only in the long run.

Short run: High n → low capital stock per capita in autarky →Short run: High n → low capital stock per capita in autarky → 
„poverty effect“ compensating „dilution effect“ and „political 
weight effect“ 

Long run: FDI inflows raising wages and savings → „political 
weight effect“ becoming increasingly important  → positive 
i fl f t i d FDI/GDP i th linfluence of n on constrained FDI/GDP in the long run.
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The Model

• The role of population growth (contd.)g ( )

– Observations II:

• Raising n increases constrained FDI/GDP.

But only if group size matters in the political process, i.e. if the 
political system is sufficiently democratic.

If  = 0 ( = no political-weight effect):  

No FDI regardless of population growth rateNo FDI, regardless of population growth rate.
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The Model

• The extent of expropriation risk

– Definition: „Expropriation risk“  =  wedge between constrained and 
unconstrained FDIunconstrained FDI

cF
jtk 
,

1 F
jt

jt k 
 1

– Note: Both          and         potentially increasing in n.

Total effect of higher population growth = ?

cF
jtk ,


F

jtk 

g p p g
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The Model

• Population growth rates and the extent of expropriation riskg

Parameter values:  = 0.4,  = 0.8, AF = 1, AH = 0.4,  = 1
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Summary

• What we have done:

– Model of demographically-induced international investment with 
endogenous risk of expropriationendogenous risk of expropriation.

Impact on incentive to invest
High population growth

Impact on incentive to expropriate
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Summary

• What we have done: (contd.)( )

– Multi-faceted role of high population growth:

• Higher population growth → poverty → higher risk of 
expropriationexpropriation

• Higher population growth → Stronger opposition against 
expropriation → lower risk of expropriation

– The relative strength of these opposing effects may change over 
time – and as a result of past foreign investment !p g

– Importance of productivity advantage of foreign firms () and of 
th liti l i ( )the political regime (  ).
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Summary: Some Empirics

Dependent variable: International Country Risk Guide „Investment-Profile“

Notes: Results of fixed effects regression using five-year averages. Time fixed effects included. Standard errors based 
on cluster-robust covariance matrix.
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Summary: Some Empirics

Dependent variable: International Country Risk Guide „Investment-Profile“

Notes: Results of fixed effects regression using five-year averages. Time fixed effects included. Standard errors based 
on cluster-robust covariance matrix.
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Summary

• Caveats and further research

– Different productivities of young/old workers → relative strength 
of wage effectof wage effect.

– Intra-generational distributional conflict.Intra generational distributional conflict.

– Non-discriminatory expropriation → changing stake of old 
individualsindividuals.

– Capital market in the South → changing stake of old individuals.p g g
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Summary

Thank you for your attention.
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The Model

• The constrained level of foreign investment (contd.)g ( )

– Assumption 1:

 














 1

1
1

1 n
n

Interpretation:
• Weight of old generation in political support function not too e g t o o d ge e at o po t ca suppo t u ct o ot too

high
• Weak discounting of future utility by young workers

R i i h i h ff hb• Raising        has a stronger impact on the wage effect than on 
the return effect.

→ Raising foreign firms‘ productivity advantage  raises the costs 

jtb 

g g p y g
of expropriation.


