Redistributive pensions in the developing world

Achim Kemmerling* and Michael Neugart!

December 14, 2018

Abstract

Redistributive so-called social pension schemes have seen a remarkable surge in
developing countries. These schemes often target the rural elderly and correlate with
urbanization rates, urban rural-wage differentials, and family norms. We use this
stylized evidence to motivate a political economy model for a Beveridgean pension
system with trade-offs between four groups: the (poorer) rural old and young, and
the (richer) urban old and young. We show under which conditions governments
will install a pension system and increase its generosity as the share of the urban
population rises, productivity differentials between urban and rural workers widen,
or the social norm erodes. Our conclusion is that the role of the rural-urban divide
in shaping redistribution merits more scholarly attention, as in many developing

countries the gap between cities and the countryside widens.
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1 Introduction

Redistributive pension schemes have seen a remarkable surge in developing countries
(Pallares-Miralles et al., 2012; ILO, 2014). To a large extent, this surge is due to the
rise of so-called social pension schemes (Leisering and Barrientos, 2013; Holzmann et al.,
2009). Social pensions are non-contributory pension schemes, financed by taxation, and
(usually) targeted to poor people above the retirement age. In the last decades the number
of developing countries which have introduced such pension schemes has more than trip-
pled (see Figure 1). It is noteworthy that these pension schemes, by and large, not only
redistribute between generations but also within generations. This makes them different
from many social security systems of developed countries and also different from individ-
ual pension accounts in developing countries (Lindert, 1994; Perotti and Schwienbacher,
2009)

In this article we offer an explanation for the emergence of redistributive pension
systems and the increase in their generosity in the less developed world. We build a
political economy model of a social security system of the pay-as-you-go type. We show
under which conditions a government will be willing to install a pension system and
increase its generosity as the share of the urban population increases, urban to rural
productivity differentials rise, or the social norm driving family transfers to the elderly

erodes.

Governments are more inclined to introduce a redistributive public pension scheme
and increase its size if such a policy reform finds electoral support. Increasing taxes on
the income of the working population in order to provide for old-age security may affect
societal groups differently. In our approach, we focus on four groups in society that
seem to be important for these kind of policy reforms in developing countries. Generally
speaking, there is a divide between urban and rural citizens with significantly higher wages
being earned in urban areas. Furthermore, this divide of a (young) working population

is mirrored in the well-being of the older population which in developing countries still



Global Spread of Social Pensions

o |

[(e]
w
25
=
c
=3
o
(@]
S
28 -

o -

T T T T
1980 1990 2000 2010
Year
Latin America Africa
P Asia I Transition Countries

Figure 1: The Diffusion of Social Pensions

Sources: Holzmann et al. (2009) and own compilation.

depends to a large degree on transfers paid by younger family members. As the public
pension schemes that have been introduced or enlarged more recently do not only transfer
between generations but also redistribute within the younger generation, a conflict of
interest on the size of such a public program arises between those living in high paying
urban areas and the rural population. Moreover, if public pension schemes crowd out
private transfers to the elderly the interest of the old population will be affected. We show
that a process of urbanization reflected not only in an increase in the urban population
share but also in higher urban-rural wage differentials, and an erosion of a social norm
driving the transfers to the old population may explain the introduction of a redistributive
public pension scheme and a rise in its generosity.

For our analysis we opted for a political economy model of the social security system
that builds on a pay-as-you-go system and a government support function. The choice to
model the pensions as a redistributive pay-as-you-go system, as opposed to, say, private
individual accounts, follows the empirical evidence on how pension systems are orga-

nized in the developing world (Holzmann et al., 2009; Leisering and Barrientos, 2013).



Moreover, we believe that collective decisions are more appropriately modelled with a
government support function, as opposed to majority vote, in the developing world which
is hallmarked by various degrees of ‘defective’ democracies or hybrid systems. Govern-
ment support functions capture a larger variety of political settings than the median
voter approach, and have been used for analysing the political economy of pension sys-
tem previously (Verhoeven and Verbon, 1991; Verbon and Verhoeven, 1992; Kemmerling
and Neugart, 2009). The government support function can be thought of as taking into
account access of competing interest groups, voter turnout, or societal groups’ political
power that even a non-democratic leader seeking office may have to consider. Besides a
non-funded pension system and a political support function, our model also features social
norms for supporting the old and a rural urban divide in terms of per-capita incomes.
All of these features are related to the scholarly literature in Section 2 in which we
will briefly give our empirical motivation for our modelling choices, summarizing recent
trends in developing countries, and in which we will then survey the existing literature.
We will introduce our model in Section 3 which we will analyze in Section 4. Section
5 will summarize our results and will discuss potential effects of alternative modeling

assumptions.

2 Empirical motivation and literature review

Redistributive public pension systems of developing countries grow in importance (Pallares-
Miralles et al., 2012; ILO, 2014). As an example, we showed the rise of social pension
schemes in the introduction. One implication of these changes are rising coverage rates,
defined as the share of those above the statutory retirement age who receive a public pen-
sion. Let us now connect this observation with three stylized empirical facts (see Table
1, for its sources see Table 4 in the appendix). First, newly introduced social pension
schemes have become particularly popular in middle income countries. In general, cover-
age rates tend to go up with rising income levels in these countries. Similar things apply
if we look at total spending on pension system rises and the generosity of these systems.

There are also clear direct indications that these systems are redistributive: replacement
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rates for wealthier pensioners tend to be smaller than for poorer and Gini coefficients
show the dampening impact of pension systems on income inequality (World Bank, 2011;
Pallares-Miralles et al., 2012). All in all, the findings imply that these pension systems
correlate with average income in these societies and do not only redistribute between but
also within generations. This is our first stylized fact.

The second stylized empirical fact we would like to highlight is related to the first.
Not only do these pension systems take off with higher income levels, but they very
often address a growing divide between rural, poor areas and zones of urbanization. The
International Labor Organization (ILO, 2014, p. 89) shows a huge gap between coverage
rates in rural and urban areas. On an anecdotal level, it is well known that earlier pension
systems in these countries had an urban bias to the middle and working classes. What
seems to be new nowadays is that (social) pensions seek to cover, first and foremost, the
rural sector. Only later they are expanded to those parts of the urban sector not hitherto
covered by earlier systems. Let us make some important examples. In Mexico, the social
pension program 70 y mas of 2007 was initially designed to cover the rural sector and
only later on got expanded to the cities (Flores-Castillo, 2013; Willmore, 2014). The
Brazilian Previdencia Rural, originally created in 1971, got substantially expanded after
democratization in 1988 (Schwarzer and Querino, 2002) and is a program specifically
targeting the rural old. Perhaps most impressively, the Chinese rural pension scheme of
2009 increased coverage of the rural population by more than 89 million people in its first
three years, and pushed coverage rates from 30 to 55 percent (Vilela, 2013; Yang et al.,
2010).

As an illustration we show that pension coverage and spending are clearly related to
the share of the urban population across countries. On the horizontal axis of Figure 2
we plot the share of the urban population for the year 2010. On the vertical axis we
plot either coverage rates around 2010 for all pension systems (left panel) or spending on
old-age security as percentage of GDP (right panel). In both cases we see a strong and
positive bi-variate relationship. Note that a growing divide between rural and urban areas

doesn’t only imply more people moving to the urban sectors but also a growing economic
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Figure 2: Size of Pension System and Urban Population; see Appendix for data sources.

inequality between the two sectors. Income disparities between rural and urban areas
are especially large in middle income countries. Income in typical metropolitan regions is
more than five times, in extreme cases even more than ten times above the levels of rural
income (Florida, 2014).! We believe that this anecdotal evidence gives a strong prior for
our theoretical expectation: the rise of recent redistributive pension schemes, and the
tremendous boost which they gave to coverage rates, is related to growing inequalities
between rural and urban population.

Our third and final stylized empirical fact illustrates the importance of family norms,
intra-household transfers and the existence of public safety systems. There is a rich
empirical literature illustrating these complex relationships (see below). In some African

countries, for instance, more than 90 percent of the elderly population receives direct

Tt is difficult to get reliable cross-country data for the differences between income and wage levels of
the urban relative to the rural population in a country. Yet, some proxies such as the productivity gap
between agriculture and industry (Bourguignon and Morrisson, 1998; Gollin et al., 2014), or inequality
in night-time luminosity (Henderson et al., 2012; Chen and Nordhaus, 2011) point in similar directions
across countries and time.



help from their children (World Bank, 1994). Many scholars argue that the importance
of traditional family norms, as opposed to more individualized value systems, is still
one of the most distinctive differences that sets poorer, developing countries apart from
richer countries (e.g. Arrondel and Masson (2006)). As an illustratation we show the
importance of family norms in developing countries (Figure 3).2 On the horizontal axis
we see a response item from the World Value Survey (Wave 5). The question was whether
respondents think that it should be a major goal in life to ‘make your parents proud’. We
admit that this is an imperfect proxy for the size of intra-family transfers from the young
to the old, but the variation in the data is consistent with findings in the literature on
actual transfers. The figure shows those (strongly) agreeing with the statement as a share
of all respondents. The vertical axes are identical to the previous graph. There are strong
negative bi-variate relationships, as is to be expected if the social norm is related to the
relative importance of informal nets of social security. Based on this it is safe to argue
that family norms play a fundamental role in shaping the political economy of pension
systems in developing countries.

The three empirical facts show that a political economy model of pension systems in
developing countries should reflect the redistributive nature of the system, the role of the
(rural-urban) disparities and family norms. The three facts relate to three strands in the
literature which are particularly relevant for our purposes: first, the political economy of
pension systems; second, the literature on social norms and intra-family transfers; and
third, the literature on crowding out between public and private systems.

Starting with the first, the political economy literature on pension systems, we note the
overwhelming majority talks about old-age security systems of developed countries (for an
exception see Jung and Tran (2012)). This very large literature addresses the question why
there is electoral support for a redistributive system in which the contributors outnumber
the recipients and where contributors possibly have superior savings devices at hand (for

excellent surveys see Breyer (1994), Galasso and Profeta (2002), or De Walque (2005)).

2The figure only shows the values for developing countries, but it has to be noted that richer countries
would exhibit much lower values for the social norm. In fact, the difference between the average for rich
and developing countries is more than 20 percentage points. In other words, on average slightly less than
70 percent of the population in rich countries agrees with the statement.
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Figure 3: Size of Pension System and Social Norms; see Appendix for data sources.

Two more recent contributions address the rise of social security systems in less developed
countries but, compared to us, on somehow different grounds. Caucutt et al. (2013) also
draw on an urban-rural divide to explain the emergence of the social security system in
the U.S. in the early last century. But, rather than pointing towards the role of norms
interacting with the urbanization process as we do, they focus on the changing role of
land as an old-age savings device to explain the rise of a social security system. In a
nutshell, in their contribution it is the devaluation of land driven by the urbanization
process which shifted people’s preferences from using land to a social security system
for securing old-age consumption. Another closely related contribution is by Leroux and
Pestieau (2014). Here, agents’ investment into children in terms of either more or better
educated offsprings partly secures old-age consumption. Their model predicts that as
family solidarity crumbles, people prefer pension systems. In contrast to us they model a
funded pension system and employ a different political mechanism to derive the collective

decision on the pension system. Moreover, we focus on a different rationale that explains



the emergence of pension systems in the developing world: the interplay of an urbanization
process that comes with rural-urban productivity differentials and that crowds out the
intra-family transfers of the young to the old differently depending on whether they are
part of the urban or rural constituency. It is through this channel that we get yet another
conflict of interest among the old workers on top of the intra-generational conflict of the
young workers, and the inter-generational conflict which usually drives the decision to
introduce an pension system.

The second type of literature our article relies upon deals with social norms and income
transfers between generations (Arrondel and Masson, 2006; Laferrere and Wolff, 2006).
It is well documented that old age security is an important motive for having (large)
families (see, e.g., Nugent, 1985) and that there is a strong obligation, especially in
less developed countries, for children to provide assistance to elderly parents. The actual
motives for intra-family transfers are often a mix of altruism and indirect exchange (Altonji
et al., 1996), but they clearly also constitute some type of a social norm binding younger
generations. One important stylized fact in this literature is that the nexus between old
age security and intra-family transfers is much weaker in advanced economies. Many
authors explain this by some sort of modernization, and especially the transformation
from rural to urban societies with a high degree of mobility (World Bank, 1994; Folbre
and Wolf, 2013). In the formal literature, the role of families norms has found particular
resonance in explaining the politics of long-term care arrangements. For instance, Canta
and Pestieau (2013) build a model with individuals varying to the degree of whether or
not they adhere to the family norm and analyze the implications for the existence of intra-
family and market-based forms of care. On basis of this they draw normative conclusions
about government interventions. Donder and Leroux (2017) model the individuals’ choice
between intra-family transfers (in both time and money) and their demand for a long-term
care system run by the government. They find that a political majority for such a system
is hard to identify, especially if parents prefer family help and the probability of becoming
dependent is not too high. These models are very helpful in our context, despite the fact

that we model a pension system as a flat rate benefit to all elderly and that people differ
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in their wage and savings incomes in our case.

The third strand of literature we integrate into our analysis deals with the question
whether formal systems of old-age security crowd out intra-family transfers (see, for a
survey, Fafchamps and Cox, 2008). In one of the first studies Cox and Jimenez (1992)
find a substantial reduction in intra-family transfers for those families covered by formal
pension plans in Peru. More recent evidence on various developing countries reveals
partly striking crowding out effects (see Dercon and Krishnan, 2003; Heemskerk et al.,
2004; Jensen, 2004; Juarez, 2009; Gerardi and Tsai, 2014). Canta et al. (2016) show in
a theoretical model that effects of crowding out are even more complex, if one allows for
interactions between family help, private insurance and different types of public insurance
systems. In particular, they show that if family is very important, public and private
schemes can actually become complements rather than substitutes. This is especially
true for rapidly eroding social norms. Our model relates to this literature as the choice
of the young generation on the transfers for the elderly will be a function of the scope of

the public pension system and their own income.

3 The Model

3.1 General outline of model

We consider an overlapping generations model. People live for two periods ¢ and ¢ + 1.
They work and save when young. The interest rate on savings is r.> Labor supply is
exogenous. There are two types of young workers: urban with share § and rural with
share (1 — ), with 0 < 8 < 0. Urban workers earn a fixed wage w" and rural workers
earn a fixed wage w", with w" > w". There is population growth denoted with n which

we assume to be smaller than the interest rate on savings (n < r).* Old workers receive a

3We allow for savings although our context is one of developing countries where financial markets are
typically underdeveloped and households’ choice set is restricted. One may, however, interpret savings
more broadly and include, as is typical for developing countries, contributions to savings associations or
investments in lifestock (e.g., Morduch et al., 2009; Zeller and Sharma, 2000; Swanepoel et al., 2010). If
we set-up a model without a possibility for households to save, we arrive at qualitatively similar results
compared to what we show in the following.

4We rely on the assumption of a dynamically efficient economy (Aaron, 1966) which has been discussed
on theoretical and empirical grounds by Abel et al. (1989), Homburg (1991), or Koethenbuerger and
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transfer T" from their kids. The transfer is driven by a social norm. Non-compliance to the
norm is costly. Finally, the political decision is on whether to introduce a pay-as-you-go

pension scheme and if so on its generosity.

3.2 Voters
3.2.1 Preferences

Utility of a young (y) representative household member depends on consumption of a

private good (c¢) in periods ¢ and ¢t + 1 , and on compliance with a social norm:

Ui = In(c{) — adn(c}/T) + yin(ciy,) (1)

with current consumption ¢{ and consumption when being old of the currently young ¢, .
Future payoffs are discounted with v > 0, and costs of the social norm are weighted with
0 < a < 1. The decisions of the young generation are on savings s, the transfer 7', and
the size of the social security system, i.e. 7.

It is assumed that utility for the young is lower the smaller their transfers to the old
are relative to their own consumption when being young. Such a specification implies a
social norm according to which one should give to the elderly in relation to one’s own well-
being. Thus, a young agent’s decision to support his parents and by how much is driven
by his assessment of what is an appropriate amount given his own level of consumption.
What he considers appropriate is a function of the social norm parameterized by a. In
this sense our formulation relates to the literature on social comparisons although the
reference income or consumption level is not explicitly incorporated in our specification
of the utility function.® An advantage of our specification lies in the fact that it is easily
interpretable and consistent with the empirical literature (Altonji et al., 1996). Using the

properties of the [n function the first two terms of the utility function can be rewritten as

Poutvaara (2006), among others, and is mostly seen as the more appealing assumption for models on the
political economy of social security systems (see Galasso and Profeta, 2002, p. 7).

5In the literature on social comparisons one often finds disutility terms by comparing an individual’s
payoff with the payoff of a reference group either in terms of a difference (see, e.g., Ljungqvist and Uhlig,
2000; Choudhary and Levine, 2006; Pérez-Asenjo, 2011) or in ratio form (see, e.g., Persson, 1995; Corneo,
2002; Goerke and Hillesheim, 2013).
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the sum of a young agent’s weighted valuations of his own consumption and his transfers
to the older generation: (1 — a)in(c}) + aln(T). The stronger the social norm in society,
the larger the weight of transfers and the lower its own consumption. In general, social
norms guaranteeing mutual insurance have been given a prominent role for countries in the
developing world (see, e.g., the survey by Platteau, 2006). More specifically, it has been
put forward as a major enforcement mechanism for inter-generational transfers already
by Nugent (1990).

Utility of a currently old (o) household member is

U7 = In(cf). (2)

The decision of an old household member is only about the size of the social security
system (7) as these voters already made their savings decisions in the prior period.

In (1) and (2) we opted for a specific functional form (the in over consumption) as we
could otherwise only model the choice for a pension system implicitly depending on the
relative size of the social norm (), urbanization (3), wages (w'), the interest rate (r),
and the population growth rate (n). Being able to explicitly solve for the choice variables,

however, allows us to get crispier results.

3.2.2 Budget constraints

Private consumption ¢; in the first period of a voter’s life satisfies (without superscripts

indicating age for convenience)

g=w{l—-7)—s-T, (3)

with ¢ = u,r. Wages net of the contribution 7 to the social security system minus private
savings s and the transfers T" have to equal consumption ¢;.

Private consumption in the second period when people are old is

i1 =P+s(l4+r)+(1+n)T (4)

13



i.e. the sum of the pension payment P, the returns on the private savings, and the
transfers T’ corrected by the rate of population growth as in Buiter (1979) or Burbidge
(1983).

3.3 Government

The government imposes a tax 7 on labor income out of which pensions P are financed.
In any period ¢t we have N? old members of society and N/ young members of society.
Therefore, a balanced government budget for the pension scheme of the pay-as-you-go
type requires

BN/Tw" + (1 — B)N/Tw" = N/ P, (5)

which can be re-written as
(n+1)rw =P (6)

NY—Np
NP

with w = fw" + (1 — f)w” and n = Note that this is a Beveridgean pension
system. All members receive the same pension but contribute in relation to their wage
income. Consequently, the pension system redistributes within a generation from urban
to rural workers. We opt for a model with a Beveridgean pension scheme due to the
empirical evidence of the previous section that shows that pensions in the developing
world are strongly redistributive. As long as there is sufficient redistribution of resources

between urban and rural workers our results should also hold, however, for a scheme in

which pensions are partly linked to previous wage income.

4 Choice of pension system

4.1 Voters’ policy preferences

Citizens have diverse interests with respect to the social security system. In particular,
we have young urban and young rural workers, and voters in the old generation receiving
transfers from young family members either earning high urban or relatively low rural

wages. In order to derive the preferred pension system for each of these four societal
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groups, first, one needs to determine the optimal decisions of the young generation on
savings s, and transfers T' as functions of the contribution rate 7. In the next step, we

determine the optimal choice on 7 for each of the four groups.

4.1.1 The young generation

Inserting the consumption budget constraints (3) and (4), and the government’s budget

constraint (6) in (1), we get for the utility function of the currently young

Uwzm@a1—ﬂ—s—Tj—mmw“L’ﬁ_s_Tﬂ- (7)

+yln((n+1)7w + s(1+r) 4+ (1 +n)T).

From the first order conditions on savings and transfers (% = 0 and % =0) we

derive optimal savings § and transfers T as a function of the tax rate 7:

(r=n)y—a(l+n)
T+ —n)

B - a(l+n)+ (r—n)
(1+n) (1+y)(r—n)1+r)

s=(1-7)w

. a(l +n)7w + (1+7r)(1 — 7)w’
T= T s ©)

Calculating the partial derivatives for the optimal decisions on savings and transfers as

voters would face different contribution rates to the pension scheme we get

@:_wi(r—n)”y—a(l—f—n)_ G a(l+n)+(r—mn)

or (14+7)(r —n) (1+n) (1+7)(T_n)(1+r)<0, (10)
o  (1+n)w—(1+r)u
o Arr-n < (11)

Higher tax rates (and thus higher pensions) crowd out private savings of the young gen-
eration. As can be seen from (8) for sufficiently high social security contributions, savings
may become negative. Essentially, what happens is that the provision of a social security
system crowds out the private incentives to provide for old-age security by saving. The

effect may become so strong that households do not want to save at all. In order to avoid
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negative savings we impose an upper restriction on the social security system 7 which we
formally derive in the Appendix. We assume that it holds throughout our analysis.

The effect of higher tax rates on the within family transfers from the young to the old
is ambiguous. For the young urban generation, which earns w* > w, higher contributions
to the pension system reduce within family transfers T. For the young rural generation,
however, the effect of higher tax rates 7 is ambiguous. This is the case because the pension
scheme can make them better off when being old so that they are willing to give up some
of their savings when being young to transfer them to their old family members — but only
so if the pension scheme is sufficiently redistributive. The partial effects on the transfers
are, of course, stronger the stronger is the social norm « that the young should support
the old.

Inserting optimal savings § and transfers 7 in (7) and differentiation with respect to

the policy rate 7 yields after simplifying

ouY wi(l+7)—(n+ 1w
_ _(1 ’}/) - ( ) ( ) —. (12)
or w(l—7)1+7r)+ (n+1)tw
The sign of the partial derivative is determined by a threshold
1+n
Y — 1
“ 147 (13)

such that if 2 > w¥ we have 22 < 0, and 22 > 0 if & < w¥.
w or or w

The definition of the threshold (13) suggests that the young urban workers do not

ouY
or

want to have a pension system at all (% < 0) because 2 > 1 and r > n by assumption.
The young rural workers, however, want to tax away as much of the income as possible,
i.,e. 7 and put it into the social security system if their own wage w” relative to the
average wage in the economy is sufficiently low. Note, that this may happen even under
the assumption of r > n which we apply throughout our analysis. The divided interests of
the young rural and urban workers is essentially due to the intra-generational distribution

of the pension system which is financed by a tax proportional to the wage w' and pays

the same pension for all old no matter whether they earned the higher urban or the lower
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rural wage during their working life.® While these channels are well established in the
literature, in our analysis we pin down their consequences for the electoral support of a
pension system by the old generation in the presence of transfers driven by a social norm

which may be crowded out by a public pension system.

4.1.2 The old generation

Using the budget constraint (4) and pension payments (6) utility of the currently old can
be written as

U° =In((n+ 1)@+ 57, (1+7)+ (1+n)T). (14)

When evaluating their best choice on 7 they will take into account the effect on pensions
P and the transfer of the young T, but not on s7_; = s° as this decision was already taken

in the past period. Differentiation with respect to 7 gives

ou° (n+ 1)@+ (1+n)Z 15)
or  (n+Drw+s°(1+7)+ (1 +n)T

The comparison of the marginal effect on pension payments and the marginal effect on
family transfers as given in the numerator of (15) yields whether the old want to increase
pensions. Inserting the marginal effect on optimal transfers 7'/ using (11) shows that

the sign of (15) is determined by a threshold

o I+ =n)+all+n)

= 16
w i : (16)
such that if % < w? one has % > 0, and % < 0 for % > w? . The definition of the

threshold (16) reveals how the existence of a social norm may twist the support of the old
generation for a pension system. A typical finding of the political economy literature (see
references above) is that the currently old will always support the introduction of a pension
system because they will not have to contribute but benefit from pension payments. This

result is a special case of equation (16) if we abstract from the social norm and calculate

6See Casamatta et al. (2000) and Tabellini (2000) for early contributions recurring to intra-generational
effects stemming from different incomes within a generation, and, e.g., Ignacio Conde-Ruiz and Profeta
(2007); Koethenbuerger et al. (2008) for more recent explorations.
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limeq_ow?® = oo. In this case, w0 s always fulfilled and we have % > 0, i.e. the old
want a pension scheme of scope 7. There are no transfers paid by the young to the old
and, consequently, as no crowding out can occur the old will always support the pension

scheme. As the social norm becomes more prevalent and transfers rise, the threshold w?

declines. Eventually, the threshold will fulfill % > w’, and if it falls even further as «
continues to increase the threshold will fulfill %ﬂ >

%T > w’. Essentially, only those old
will support the pension system for whom pensions will more than compensate the decline
in transfers. First, the old who are supported by the young urban workers will withdraw

support as « increases, and for a yet higher social norm also the old who are supported
by the young rural workers do not want a social security system.

Summing up, we have four distinct groups in society with potentially different interests

with respect to the introduction of a social security system. There are two groups among
the elderly whose interests are not necessarily aligned. It may be that all of them want
to have a social security system. But it also may be the case that only those who are
supported by young rural workers have an interest in a social security system, or that none
of the elderly want a social security system. It depends on the extent to which pensions
can compensate for the change in private transfers which is driven by the prevalence of

the social norm and the distinct wage levels of the young contributors. Furthermore, we

found that young urban workers will never want a social security system and young rural
workers want one if their wage is sufficiently low.

Given these preferences we may have a first look into a voting outcome if a simple
majority rule was applied. A majority vote for the introduction of a social security scheme
may arise for two coalitions.” First, the young rural workers may support a pension scheme
together with all old workers. Second, a pension scheme may arise based on the support
of the rural population only. In both cases, the pension system would have scope 7.

Having these results in mind helps to better grasp the intuition of our findings based

on a more elaborate collective decision rule that takes into account that a large share of

political systems in developing countries show elements of defective democracies or hybrid
"A formal derivation of the result can be found in the Appendix.
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systems which can hardly be described with a majority rule . We turn to a possibly more

appropriate collective decision rule now.

4.2 Collective decision
4.2.1 Fixed weights on electoral groups

We assume a government choosing once and for all the size of the social security system

7 by maximizing a political support function
mazx Ny UV + AU + A, U + A, U (17)

over the payoffs of the four distinct societal groups: young urban (y,u) and rural workers
(y,7), the old who receive a transfer from a young urban (o, u) worker, and the old who
receive a transfer from a young rural worker (o,7), with A > 0.

Such a government objective function can be rationalized with a probabilistic voting
model (see Coughlin and Nitzan (1981), Lindbeck and Weibull (1987) or, for a textbook
exposition, Mueller (2003)). Political support functions have been previously used by
Verhoeven and Verbon (1991), Verbon and Verhoeven (1992), Grossman and Helpman
(1996, 1998), Neugart (2009) or Kemmerling and Neugart (2009). We choose such an
approach because it captures a larger variety of political settings than a simple median
voter approach. It takes into account that some societal groups may be favored by the
government. A government may cater more likely to a group of society the more it can
expect that it can provide for the government’s survival. Thus, the support of a group
of society may be a function of the political system that controls access of competing
interest groups, the likelihood that a voter in that group turns out at the ballot, or the
group’s economic power.

The first order condition for (17) using the partial derivatives (12) and (15) along with
the optimal savings and transfers (8), (9) becomes:

ouvt ouvr ou ouer

H_A e a— A Aou— AOT‘—
* N T

=Ny v 0 (18)
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with

oyt w(l4+7r)—(n+1)w
i S Db s v e ey ey

U _ 1+n)w((1+7)(r—n)+a(l+n))—a(l+n)(1+r)w

or (I+r)se(14+~y)(r—n)+1+n)tw((1+7)(r—n)+a(l+n))+al+n)(1l+r)(1—7)w

and ¢ = u,r. The first order condition implicitly defines the tax rate 0 < 7 < 7 which
maximizes the support for the government.®
We summarize our main results with respect to the political economy of the emergence

of social security systems in the following Proposition.

Proposition:
1. There exist population weights A, ,,, A, ., Aou, and A, for which 0 < 7% <7 holds.

2. Given 0 < 7% < 7, the generosity of the pension scheme is related to the wage

differential and the social norm in the following way:

(a) As urban wages (w") rise relative to rural wages the pension scheme becomes
more generous (47 > 0) if the government weighs the rural population suffi-

dw¥

ciently strongly relative to the urban population.

(b) An eroding social norm increases the generosity of the pension scheme.

Proof: see Appendix

We already showed that the rural and urban workers as well as the elderly receiving
transfers by an urban or rural worker, respectively, have diverging interests on the size of
the pension system. The pension system redistributes income away from the young urban
workers. Under no circumstances they support a pension scheme. If the pension system
is sufficiently redistributive, young rural workers gain from the social security system

because their contribution to the pension system is relatively small due to their lower

8In the Appendix we show that the second order condition for a maximum is fulfilled.
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income. In contrast, the payment they will receive is based on all workers’ contributions
including those of the high income workers. Whether or not the old generation wants a
pension system depends on the distribution of wages, the prevalence of the social norm,

the population growth rate, the discount rate, and the return on savings as described by

the condition % ; w® (see (16)). Essentially, the old trade off additional income from
the pension system with a reduction of the family transfers. The other source of old-age
income, informal transfers, will decrease with a more generous pension scheme since the
young will reduce their payments when being subject to a higher contribution rate to the
public pension system. The government balances out the effects on the well-being of the
four electoral groups when it decides on the size of a pension system.

The Proposition also answers the question on how the government would change the
generosity of pensions to secure maximum electoral support as the following changes
occur: urban wages w" increase or the social norm « becomes less important. How
the government responds is basically a question of the effect of these parameter changes
on the marginal utility of a tax change on any of these four groups of society and the
corresponding weights with which the payoffs are credited by the government.

For the rural population the marginal utility of a larger pension scheme increases as
the wages of the young urban workers rise. Contrarily, the marginal utility of a larger
pension scheme may decrease for the urban population as urban wages rise. Thus, if the
government puts a high enough weight on the electoral support of the rural population
relative to the urban population, an increase in w* will always increase the size of the
pension scheme. Now, the pension scheme redistributes even more within the young
generation which makes the young rural workers more in favor of increasing its scope.
Moreover, the currently old receiving transfers from the young rural workers profit from
more generous pensions without being too much punished by decreasing family transfers.
For the elderly who receive transfers from young urban workers, however, the crowding
out of transfers may be so strong that the effect of a larger pension on their marginal

utility is weakened.

As we look into changes of the social norm, we find that the weights on the young are
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irrelevant for the government’s choice. At the margin, a change in the social norm does
not alter the marginal effect of a change in the contribution rate on utility because the
young internalize the implied change this will have on the old age transfers they would
get. Moreover, the marginal effects on young- and old-age consumption, and costs arising
from the social norm outweigh each other. As the strength of the social norm decreases
the only factor influencing the government’s choice on the size of the pension system is
the effect it has on the fate of the old voters. It turns out that the interests of the old
rural and old urban voters are aligned. As a result, the erosion of the social norm leads

to a larger pension scheme.

4.2.2 Population weights on electoral groups

In the analytical discussion of our results we assumed that the weights of the electoral
support function are arbitrarily chosen positive numbers. One may ask how results look
like if the weights in the electoral support function reflect the relative size of the popu-
lation. The underlying assumption for the evaluation of such a case would then be that
electoral groups influence the government only according to their population size. Groups
of a given size are not able in this special case to organize their interests more powerful
than other groups of the same size. A government support function arising from such

assumptions would then look like

G =B +n)U¥1,5,T)+ (1 —8)1+n)U"(1,51T) (19)

+BU (1,5, T) + (1 = BYU*" (1,5, T).

The share of the urban population $ and the growth rate n determine the weights. One can
straightforwardly apply the reasoning of the proof of our main Proposition to analytically
show that also in this specification a social security system with 0 < 7% < 7 exists. No
clear-cut analytical results, however, can be derived for a partial effect of an increase in
the urban population on the size of the pension scheme. There are various countervailing

effects. Although the young urban generation is not in favor of a public pension scheme
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having more urban workers lessens the burden of a more generous pension scheme as,
ceteris paribus, more workers contribute who earn high wages. Moreover, as the tax base
increases, a marginal increase in the contribution rate will also raise the utility of the
young rural workers because the intra-generational distribution of the pension scheme is
magnified. Finally, a larger tax base also strengthens the inter-generational redistribution
of the pension scheme favoring the elderly so that the government can increase its political
support by proposing a larger public pension scheme. However, given that a larger urban
population share increases the weight on the urban population while it decreases it for
the rural population, the sign of % is ambiguous.

Therefore, we turn to a numerical evaluation of how the optimal policy rate 7 of a
government changes with respect to the various parameters of interest. In Figure 4 we plot
the size 7* of the pension system that maximizes the electoral support to the government
as a function of the share of the urban population and two different parameter values for
the social norm (o = 0.1 and o = 0.2).

Holding all else constant, Figures 4 illustrates that a government increases the size of
the pension system as the share of urban population and those older citizens supported by
the urban young increases. This is, at least true for relatively low urban population shares
irrespective of the prevalence of the social norm. Given that for the high wage urban
population public pensions are an inferior savings device, support for the government
flattens out as the share of the urban population increases. Moreover, the decline in
support for the government is slightly stronger when the social norm to support the elderly
is larger because there is more crowding out of transfers to the old population supported
by the urban young which would make those old worse off if pensions increased even
further. What is more, for any given share of the urban population, a lower prevalence
of the social norm lets governments increase the size of the pension scheme. All in all,
the numerical examples underpin the analytical results derived from a model with fixed

weights in the government support function.
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Figure 4: Numerical example
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Notes: Size of pension system 7* over share of urban population; parameter values are
w*=3,v=0.61,n=0,r=0.64, w" =1, s° =0.5. The choices of v and r reflect the
fact that pension payments accrue upon retirement. For the numerical example, we
assume that this occurs after 25 years with a yearly interest rate of 2%. Thus, a unit
saved today will be worth 64% more upon retirement. Similarly, the (compound)
discount rate is v = 0.61. The wage differential is chosen based on the evidence
presented in Section 2.



5 Discussion and conclusions

In the developing world redistributive public pension systems grow in size, which prompts
the question why this happens. Empirically we observe that these pension systems are
mainly of the Beveridgean type, i.e. they do not only redistribute between generations
but also within generations. We also see that many of these programs explicitly target
the rural old. The phenomenon that these pension schemes are redistributive is different
from what nowadays developed countries installed when they introduced social security
systems for the first time, typically more than a hundred years ago, and also different
from often short-lived attempts to introduce (non-redistributive) private account systems
in developing countries (see e.g. authors 2017).

Using stylized empirical facts, we observe that developing countries with a larger
share of the population residing in urban areas have larger pension schemes. As, in
addition, per-capita income in urban areas is manifold of what can be earned in rural
areas, political support for an increase in a pension system may come about as the share
of urban citizens increases, urban to rural income gaps rise, or the social norm driving
transfers to the elderly erodes. In our theoretical analysis support for a more generous
pension system comes from young and low income rural workers to whom the pension
system redistributes, and the old generation up to the point where an increase in the
public pensions is not overcompensated by a decrease in the norm-driven family transfers.
In societies characterized by an urbanization process, these social norms may, however,
erode and curb the family transfers making it more likely that eventually the old will
support a pension scheme. We show under which conditions governments may introduce
pension schemes and increase its generosity.

As usual, for deriving our results, we had to agree on a range of potentially critical
assumptions. We would like to take up some of these and discuss to which extent alterna-
tive ones might have changed our findings, or could be taken up in future research. First,
we abstracted from fertility issues. Our conjecture is that different fertility rates between
the rural and the urban population may change the analysis of the support of a pension

scheme in a sense that the redistributive feature between the urban and the rural popu-
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lation could be reinforced. Similar consequences may arise if one would look deeper into
differing life expectancies for the rural and urban sector. Second, our analysis grounds
on the assumption that the elderly can be sure that there is a transfer from the young
generation. While we varied the strength of the social norm that ultimately determines
the size of the transfer, another interesting extension could be to allow for uncertainty
with respect to whether the young will actually support the elderly. Third, our model
could also be applied to the formal vs. informal divide (Carnes and Mares, 2014). A
richer model would then include the probability of the young in the cities finding a job in
the formal sector and hence paying payroll taxes. However, we find clearer evidence for
differences between the rural and urban sector than for the formal vs. the informal sector:
Wage differentials between informal and formal voters are not as straightforward, as the
informal sector is very heterogeneous. Fourth, we chose a pay-as-you-go type pension
system in light of recent empirical trends. Our model would be less suitable to explain
other types of pension reforms such as the introduction of private pension accounts which
often exhibit features of special-interest politics (e.g. Kemmerling and Neugart (2009)).
Finally, the social norm itself may be responsive to the pension system. Once the new
system is in place, the norm to support the elderly may become less prevalent. We think
that this would rather accelerate the dynamics we have described.

As mentioned above, testing our model faces serious empirical challenges. Whereas
data on urbanization and agglomeration has improved over the last decades even for poor
countries, data on productivity and income differentials between rural and urban areas
are subject to fundamental problems of availability and quality (Jerven, 2013). However,
we are optimistic that such data will be available in the future (Florida, 2014). Better
data would allow us to tease out the role of redistributive conflicts between different
groups of the population in developing countries. This data would also allow us then, to
compare the predictive power of our model compared to alternative explanations as, for
example, those based on the growing importance of the informal sector or those based on
the relevance of the demand for insurance. Finally, we fully acknowledge that the social

pension systems are not the only systems in developed countries. This opens a new and
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barely touched research agenda: When and why do governments opt for different forms

of providing social security for the elderly in less developed countries?
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Appendix

Condition on positive savings and consumption of the young

Savings are positive if

J(r=n)y—a(l+n)
T+ )0 —n)

_a(l+n)+(r—n)
B e Ty

§=(1—7)w >0 (20)

which can be re-arranged as

1

w(1+n)(a(l+n)+(r—n))
w (o) 1

> T (21)

Inequality (21) defines an upper bound on the pension scheme 7, for w* = w”, under
which savings are always positive. We assume that this holds throughout our analysis.

Furthermore, consumption of the young is positive if

1 -«

w(l—7)—§—T=
( ) L+~

(wi(1—¢)+¢wi+") >0, (22)

+7r

see (3), (8), and (9). For a < 1 consumption is always positive. Intuitively this can be

explained by rearranging the utility function for the consumption of the young when being
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young: In(c}) — aln(c!/T) = (1 — a)in(c!) + aln(T). To guarantee a positive weight on

¢} one needs that they value it at all, i.e. o < 1.

Majority vote

For the determination of the majority vote we proceed in two steps. First we derive
possibly supporting coalitions for the introduction of a pension scheme. Second we check
whether a majority may arise.

Table 2 summarizes all combinations of coalitions arising from the different electoral
groups, i.e. young rural workers (y, ), old rural voters (o, r), and old urban voters (o, u)
for the support of a pension scheme. (Remember, that the young urban workers never
want a pension scheme.) In principle, eight combinations exist. In each case we denote
the support of a group with 1, and use 0 if the group does not support a pension scheme.

Not all of the combinations are, however, feasible given the preferences of the electoral

groups. We may exclude several of them using our productivity thresholds that were

defined as
w_T y:1+n 5
w < 1+7r (23)
and
i 1 — 1
W _ o A4 —n)ta(ln) 2
w a(l+r)

with w = fw" + (1 — B)w". Remember that - < w¥ implies that the young rural workers
want a pension scheme, and that % < w® and % < w® imply that the old rural and old
urban voters want a pension scheme, respectively. Note also that w® > w?. If we have

< wY , i.e. the young rural workers support a pension scheme, it must also hold that

allg, ellg

< w2, i.e. the old rural voters support it. It follows that combinations 5 and 6 are not

w2 < w° i.e. the old urban voters support a pension scheme, it is

w

feasible. If we have
also true that % < w2 i.e. the old rural voters support a pension scheme. It follows that
combination 2 is also impossible.

We proceed by deriving for each of the remaining combinations the conditions under
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Table 2: Coalitions supporting a pension scheme

_lyrforfou] |
0] 0] 0

not possible

not possible
not possible

OOl ~J| O U | W DN —
el e el L k=l R =1 =)

0
1
1
0
0
1
1

— o= o~ —

which a majority for the introduction of a pension scheme would arise. Note, that the

total population becomes for N° =1
BNY+ (1 —B)NY 4+ BN°+ (1 — B)N° =2+ n.

Considering the remaining cases listed in Table 2, we get:

e 3: We would have to have

which is never fulfilled.

e 4: We would have to have

B+ (=) > 5(2+n)

|
3

0> !
2
which is never fulfilled

e 7: We would have to have

(1—6)(1+n)+(1—6)>%(2+n)
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(28)

(29)
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(1-A)2+n) > Z@2+n) (31)
(1-5)>; (32)

1
5> 0 (33)

which can be fulfilled.
e 8: We would have to have

(1= A1 +n)+ 6+~ F)> (2+n) (34)
1+ %n 35
1+n > B (35)

which can be fulfilled.

Thus, a majority vote for the introduction of a pension scheme may arise for two reasons:

the rural population wants it and is sufficiently large (% > (), or the rural population

together with the old urban population want it and the coalition is sufficiently large

(H‘%n

T (). Empirically speaking, the latter is the more realistic.

Second order condition

For having a maximum, we need to show that

dH

Calculating the derivatives for (18) term by term gives

w(l+7r)—(n+ 1w _
dr (_(1 +7)wi(1 —7)(1+7)+ (n+ 1)@) B (37)
— —(1+7) UL K R ) (38)

(w(l—=7)1+7)+ (n+ 1)7w)?
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Now, let us look into the derivative of

i( 1+n)w((1+v)(r—n)+a(l+n))—a(l+n)(l+r)w )_
dr \(1+r)sc(1+y)(r—=n)+1+n)ro(1+vy)(r—n)+a(l+n))+a(l+n)(1+7r)(1—7)w
(39)
1 _a(4n)((A4r)wi—(1+n)w) 2
(1 +njw+ ()
- : 5 <0 (40)
— a(l+n)(—(14+r)(1—7)w*—(1+n)7w
((1 +7)50(1 + n)7w 4 20 Conu (L) )>
Therefore, we have
dH

Proof of main results
Government installing a pension system

A government will introduce a pension system, i.e. 0 < 7* <7, if H(7*) = 0 exists:

) U U
H(t") = Ay,uw ~+ Ay,rw +
aUO,’U, 8U0,7'
A = |r* A = | = 42
o,U 67_ T 077‘ 87_ T 0 ( )

From the discussion of the partial effects of 7 on the marginal utilities of the four groups
— see (12) and (15) in the main text — we already know that the first term is always
negative while the sign of the remaining three terms is ambiguous. Table ?? shows that
there are four possibilities for which there is at least one societal group that supports the
introduction of a pension scheme. As there is no upper restriction on the weights Ay, ;
with h = y,0 and ¢« = u,r. one can always increase the weights on the supporting electoral
groups up to a level where (42) holds, given any weights for the non-supporting electoral

groups.
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Effect of w"

An increase in w¥ raises 7* if

dr* g s
= —<= > 0. 43
Given that gﬁ < 0 we need to check if ngu > 0. Again, doing this term by term for each

of the societal groups gives:

Q2Uv(r,8,T)

growe "
% > 0, (4)
awZéZf,T) <), (46)
and
w > 0. (47)

oTowt

The effect of an increase in urban wages on the marginal effect on utility of a larger
pension scheme differs between societal groups. For the young rural workers and the old
population receiving transfers from rural workers the marginal effect of a larger pension
scheme on utility is amplified with higher urban wages. For the young urban workers the
effect is negative, and for the old receiving transfers from the young urban workers it is

ambiguous.

Effect of o

Let us turn to the effect of a change in the social norm o on 7*and ask if

dr* %—g
I = ~oH < 0. (48)
or*
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Given that

gTH* < 0 we need to check if %—Z < 0. Again, looking into the effects on each

of the societal groups separately, reveals that the cross-derivatives for the young workers

are zero because the marginal effects on the utility of the young workers arising from an

increase in the scope of the public pension scheme are independent from the social norm.

Doing it term by term for the old population gives:

82U (1, 5,T)
droa

<0 (49)

and
02U (7,8, T
# < 0. (50)
dT0a
A decrease in the social norm amplifies the positive effect of a marginal tax increase on

the utility of the old population.

Partial effects on scope of pension system

Collecting all the marginal effects on the four groups of society as shown in Table 3 it is
straightforward to derive the partial effects on the scope of the pension system.? If the
weights on the rural population (A,, and A,,) are sufficiently larger than the weights
on the urban population (A,, and A,,) the partial effect is 0H/0w" > 0 which implies

dr* /dw" > 0. Furthermore, one gets dr*/da < 0.

Table 3: Effects of changes in w" and « on the marginal effect of a tax increase on the
utility of the four societal groups

Societal group
y,u \ y,T \ o,u \ o,r
w' | — |+ | +/— | +
a | 010 — —

Selected Indicators on Pension Systems

9A detailed derivation of the partial effects is available upon request.
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