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AbstractAbstractAbstractAbstract    

This paper analyzes empirically the role of financial sector development (FSD) in the stimulating 

effect of remittances on home country investment. This is important, as investment is one of the 

main components of long-term growth. We use longitudinal data that cover over 70 countries 

over the 1970-2005 period from the World Bank and the IMF, and financial indicators developed 

by Levine et al. (2006). Our results indicate the presence of a robust quadratic effect: When FSD is 

low, more FSD leads to a higher (positive) effect of remittances on investment. With further 

increases of FSD, the effect of remittances on investment, although still positive, decreases. We 

explain those results with a model that includes transaction cost and openness effects and 

conclude with differentiated economic policy implications. 
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1. Introduction  

Remittances, the money sent home by migrants, accounted for more than US$ 300 billion in 2007. 

The main part (US$ 240 billion) was sent to developing countries (World Bank Remittances 

database, 2007). The importance of remittance flows has raised interest among policy makers and 

researchers who increasingly recognize the potential of remittances as a tool for development.   

There is no consensus on the impact remittances may have on growth, as an indicator of 

development. Actually, even if the majority of the empirical literature finds that remittances have 

a positive impact on recipient countries' GDP (e.g., Faini, 2006; Solimano, 2003; Toxopeus and 

Lensink, 2007), some others argue that remittances may have a negative impact on receiving 

economies (e.g. Chami et al, 2005 or Azam and Gubert, 2005). 

However, in a recent literature, there seems to be a consensus on the existence of a relation 

between the financial sector development (FSD) and the impact remittances may have on 

receiving countries’ growth. Giuliano and Ruiz-Arranz (2006) for instance argue that remittances 

have a higher impact on growth in economies with a weak financial sector, as they compensate 

the lack of bank credits.  This paper contributes to this literature from a theoretical and an 

empirical approach. It delivers evidence on the existence of two opposite effects of the FSD on the 

impact remittances may have on domestic investment (as a key determinant of long term growth), 

namely a positive “transaction cost” effect and a negative “openness” effect. 

Using a panel-data methodology with country fixed effects, on a sample of 114 developing 

countries over the period 1970 to 2004, we find evidence for a stimulating effect of remittances on 

investment, with a varying size depending on the level of accessibility of the banking system (the 

cost of opening a bank account) and the level of international openness of the banking system.  

Remittances seem to have a maximum impact on investment when international capital flows are 

restricted and the cost of accessing the local banking system is low.  

This has important policy implications, as a country facing such conditions may want to encourage 

remittances (e.g., through infrastructure, regulation, or public information campaigns) as an 

efficient way to stimulate investment. In contrast, when there is plenty of international capital 

and a costly access to retail banking, remittances may have only a reduced effect on domestic 

investment. In such cases, policy-makers may want to increase first the access to deposit accounts 

rather than only trying to stimulate remittances. 

The paper is organized as follows. In section 2, we give an overview on the literature on 

remittances’ impact on growth, and the role of financial sector development (FSD). In section 3, 

we describe our alternative approach to FSD’s interaction with remittances. We then present the 

theoretical model (section 4), the data (section 5), and the empirical results (section 6). The final 

section concludes. 
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2. Literature review 

2222....1111.... On remittances and development and growthOn remittances and development and growthOn remittances and development and growthOn remittances and development and growth    

Remittances are perceived as a potential tool for development for many reasons. 

First, for developing countries globally, these flows are today – in annual volume –the second 

source of external financing, after foreign direct investments (FDIs) and before official direct aid 

(McKenzie and Sasin, 2007). Remittances flow directly to households, which makes them 

potentially more broad-base distributed than either aid or FDIs. Although remittances are very 

different, in terms of objectives, sources, recipients and other dynamics, from these other external 

flows, their relative importance suggests that they play, like FDIs or foreign aid, a major role on 

the key elements of recipient countries national accounts. 

Second, remittances are important in the GDP and household livelihood in many developing 

countries. They tend to be stable and to increase during periods of economic downturns and 

natural disasters (e.g., Ratha, 2003). Due to these characteristics, remittances can provide an 

important resource for creating sustainable local economic options. 

And third, the literature has shed light on the development impact of remittances, especially on 

long-term growth, given the uses made by remittances receivers. 

Actually, remittances can be associated to a better allocation of capital when sent to face both 

capital and insurance low developed markets (Lucas and Stark, 19854; Gupta, Patillo, Wagh, 2007). 

They can also allow to invest in human and physical capital (health, education), which contribute 

to growth (Ziesmer, 2006). More than impacting on growth through investment opportunities that 

they allow to realize at households level, remittances improve country’s creditworthiness and 

enhance its access to international capital market, which can create economic growth (World 

Bank, 2006; Giuliano and Ruiz-Arranz, 2006).5 Finally, through the increase of consumption and 

imported goods financed by remittances, we can expect an increase of GDP through the multiplier 

effect on consumption, which in turn improves government revenues from taxes (e.g., Glytsos, 

2005). 

As potential negative effects of remittances on receiving countries’ growth, we have inflation and 

real exchange rate appreciation that could disadvantage exportation sectors and lead to a situation 

similar to a Dutch disease with a reduction of exportations and a limitation of output and 

employment (Amuedo-Dorantes and Pozo, 2004). Remittances can also reduce labor supply, as 

recipient households may decide to live only with migrant revenue and not look for a job. This is 

the argument brought by Chami et al (2005). They argue that moral hazard associated to 

remittances can reduce motivation for households to make efforts to work and thus reduce labor 

supply. 

 

                                                
4 Lucas R.E.B. and O. Stark (1985), “Motivations to remit: evidence from Botswana”, Journal of Political Economy, 93, 

901-918. Quoted in Faini (2006) 
5Actually, the ratio of debt to exports of goods and services, an indebtedness indicator, would increase significantly if 

remittances were excluded from the denominator (World Bank, 2006; Giuliano and Ruiz-Arranz, 2006) 
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2222....2222.... On the role of financial sector developmentOn the role of financial sector developmentOn the role of financial sector developmentOn the role of financial sector development    

A recent literature argues that, in order to determine remittances impact on growth, we should 

consider additional conditions of the receiving country. In that sense, the importance of financial 

sector development in the receiving country is increasingly recognized and analyzed.    

Giuliano and Ruiz-Arranz (2006) find that relation between remittances and GDP per capita as 

such is not significant, but that remittances have a positive impact when controlling for financial 

sector development. They show that remittances are a substitute to a well-functioning financial 

sector by promoting growth more robustly in countries where the financial sector is weak. 

Authors conclude that agents use remittances to compensate for the lack of development of local 

financial market and to ease liquidity constraints (remittances help to start productive activities 

fostering economic growth).  

Aggarwal, Demirgüç-Kunt and Martinez Peria (2006) bring empirical evidence of remittances 

impact on economic development through the financial development. They find that remittances 

promote financial development by increasing the aggregate level of deposits and credits 

intermediated by the local banking system. The idea is that remittances transferred trough 

financial institutions can increase the demand for and the access to other financial services and 

products from receivers (see also Fedewa and Orozco, 2006). Remittances can also increase the 

overall credit in the economy if banks’ loanable funds increase, as a result of deposits linked to 

remittances flows.   

Finally, according to Toxopeus and Lensink (2007), remittances affect growth in developing 

countries trough the improvement of financial inclusion. They argue that remittances may have 

an impact on demand factors of financial inclusion (the need to receive remittances may actually 

induce receivers to look for financial services and increase their financial awareness) as well as 

supply factors as financial institutions could perceive the benefits of serving remittances receivers 

and become more willing to propose them adapted financial products and services.  

 

3. An alternative approach of the role of financial sector development 

The liquidity constraint interpretation supposes an access of remittances receivers to bank credits 

when the financial system is developed. It also supposes that remittances can not be deposited in 

banks accounts and then recycled to finance investments by the banks. However, according to the 

literature on access to financial institutions in developing countries, it seems that the majority of 

remittances receivers are out of the financial system due to economic and physical barriers (see for 

instance Beck, Demirgüç-Kunt, Martinez Peria, 2006; Orozco, 2007). And, as argued by Aggarwal, 

Demirgüç-Kunt and Martinez Peria (2006), remittances can contribute to increase the aggregate 

level of deposits and credits in the local banking system. Therefore, we believe there is another 

channel trough which the financial system could affect the remittances impact on investment.   

In our analysis framework, we recognize the importance of FSD on remittances’ impact on 

investment. We highlight two opposite effects of FSD, namely the “transaction cost” effect and the 

“openness” effect.  
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Transaction costs refer to barriers to bank access and use of banking services. They can be 

classified in three categories: physical access, affordability and eligibility (Beck, Demirgüç-Kunt 

and Martinez Peria, 2006).  In terms of deposit and credit services, potential customers can 

encounter barriers in terms of physical access as they could have to visit bank headquarters to 

open the account or apply for the credit instead of local bank-branch offices. They could also face 

affordability problems as the minimum balances and fees may be high. Finally, the requirements 

in terms of necessary documents to open a bank account or necessity to have a job in the formal 

sector can be perceived as eligibility barriers, as some potential clients might not be able to 

provide all the required documents and a large percentage of the population works in informal 

sector.   

Due to transaction costs we then have a significant share of the population in developing countries 

excluded from using banking services. And according to Orozco (2007), the majority of 

remittances receivers are part of this share. Beck, Demirgüç-Kunt and Martinez Peria (2006) 

shows that, in general, banks in more financially developed economies impose low barriers. Based 

on this fact, we build our hypothesis on the transaction cost effect of the FSD on the investment 

impact of remittances. We argue that remittances have a higher effect on investments when the 

level of FSD increases. Actually, lower transaction costs stimulate the deposit of remittances, 

hence increasing the availability of loanable funds to finance investments. This is consistent with 

Aggarwal, Demirgüç-Kunt and Martinez Peria (2006) regarding the contribution of remittances in 

the supply of loanable funds trough deposits.   

Our second effect refers to an openness effect that the FSD might have on remittances impact on 

growth. The openness of the FSD means here the ability of domestic banks to borrow foreign 

funds on the international capital market. We explain this effect with the notion of the domestic 

risk premium banks have to pay when they borrow internationally. It depends on the reliance of 

the domestic financial sector. According to financial literature, the risk premium paid by a 

borrower decreases with the availability of information on this borrower, as the information 

decreases the risk perceived by the lender (see for instance Duffie and Lando, 2001 for financial 

literature on the related topic). In the same sense, the risk premium faced by banks when they 

borrow on international capital markets will be higher if they are perceived as risky due to a lack 

of enough signals or information.  

A highly developed financial sector will allow international lenders to have a better idea on the 

quality of domestic banks, and then reduce the risk perceived by these lenders and the risk 

premium. Based on this statement we build our hypothesis on the openness effect of the FSD on 

the impact remittances may have on growth through investments. We argue that remittances have 

a lower effect on investments when the level of FSD increases. A lower risk premium (coming 

from the higher level of FSD) will ease the access for banks to foreign funds. The higher level of 

loanable funds thanks to foreign funds will then decrease banks motivation to attract deposits and 

thus fewer remittances will be deposited. We will then have fewer remittances recycled into 

investments.  

In the next section, we build a theoretical model which includes these two potential effects of 

FSD, before testing our model’s predictions empirically.   
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4. The model 

4444....1111.... Overview of the modelOverview of the modelOverview of the modelOverview of the model    

Consider a two periods’ economy, populated with two types of agents, namely remittances 

receivers and non-receivers (the “better-off” of the economy).  In this model, the choice to save or 

consume is considered exogenously given. We only model the (exogenous) part of remittances 

dedicated to savings and do not model consumption decisions. Each remittances receiver, indexed 

by j, has an identical monetary savings, given by s. The total savings of the economy is given by S. 

An increase of remittances will then increase S. Each agent has access to a single investment 

project with a random return jπ . 

In period 1, remittances receivers decide whether they deposit their savings in a financial 

institution or not. The decision is a trade-off between depositing and getting the interest jδ − τ , or 

keeping cash (denoted by c < s) to finance investment projects, where δ  is the value of one 

monetary unity deposited after one period and jτ is the agent specific transaction cost associated 

with making deposits. jτ follows a uniform distribution, between 0 and τ . The potential return of 

deposit to banks is given by the lending rate r, which is endogenously determined in period 2.  

In period 2, agents can invest in entrepreneurial projects. Each project requires an initial 

investment of I, the value of the investment project (with I >>s) and the return of the project is 

given by jπ . jπ is a random variable in the support [a, b], where 0<a<<1, with a uniform 

probability density function p(π) = 1/ (b-a). Each agent draws a project whose return becomes 

known to him in the beginning of period 2, and decide, on the basis of this observation, whether 

to invest or not. Remittances receivers do not have access to bank loans, while the second type of 

agents does. To fund their investments, non-receivers have access to the whole supply of loanable 

funds which is made by the deposit of period 1 plus external funds to which investment banks 

have access. The financial cost of external funds is *r , given by the international lending rate *i , 

plus a domestic risk premium determined by the volume of external funds ( F ) and a measure of 

the domestic risk premium, Φ, as measured by indicators of capital mobility and resilience of the 

banking sector. A low domestic risk premium allows a better access to foreign funds.  

We will model the effect of remittances on domestic investment Iɶ (investments of remittances 

receivers plus non-receivers) and the consequences of an increase in the level of FSD (as a decline 

in τ and Φ) on this effect.  

4444....2222.... Period 1: Saver’s decisionPeriod 1: Saver’s decisionPeriod 1: Saver’s decisionPeriod 1: Saver’s decision    

In period 1, the pay-off of a saver (remittances receiver) is given by the following utility function: 

1 b

j j

a 1

U  = max c ( )  +c ( )  + (s-c)( )p d p dπ π π π π δ − τ∫ ∫   (1) 



 7 

The pay-off is composed by the return from the cash invested, the return on the amount deposited 

and the cash that could not be invested in interesting projects. The linearity implies the existence 

of a corner solution which means that agents can be of two types: cash agents who keep there 

savings in cash, hoping to save the transaction costs, and deposit agents who put their money in 

financial institutions. The driver of the decision to remain a cash agent or depositing money is the 

sign of /dUj dc : 

1 b

j

a 1

j

( ) ( ) ( )

       = -

dUj
p d p d

dc
π π π π π= + − δ − τ

Ω δ + τ

∫ ∫  (2) 

where 
1 ² 1
(1 ) 0

2

b
a

b a

−
Ω = − + >

−
 and Ω ≤ δ  

Remittances receivers will become cash agents if their transaction costs are too high, namely 

if τ > τɶ , where τɶ denotes the indifferent agent:  

τ = δ − Ωɶ  (3) 

They will keep their money in cash if the transaction costs are higher than the interest rate minus 

the option value of remaining in cash. That option value arises from the possibility of taking on 

worthy investment projects instead of depositing their money.  

Given the distribution of τj (uniform between 0 and τ ) among savers, the proportion of savers 

depositing their savings is d= τɶ / τ , as long as τɶ  is between 0 and τ . For τɶ <0, d is equal to 0 and 

for τɶ > τ , d is equal to 1. The supply of deposits in the economy is then 

(
S

D = δ − Ω)
τ

       (4) 

We assume that there is a perfect competition on the financial market. The interest on 

deposit δ will then be equal to r , the lending interest rate determined by the market in period 2.   

We will then have: 

(
S

D r= − Ω)
τ

  (5) 

Result 1: An increase of S increases D 

1
(

dD

dS
= δ − Ω)

τ
>0 (6) 

A higher remuneration of deposits will increase the savings deposited in a financial institution by 

remittances receivers’ agents.   

Result 2: A higher transaction cost reduces the impact of S on D 
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( / ) 1
(
²

d dD dS

d
= − δ − Ω) < 0

τ τ
  (7) 

High transaction costs will limit the impact of savings (and thus remittances) on deposits as 

transaction costs limit the possibility for the agents interested in the remuneration δ to deposit 

their money.  

From equations (6) and (7) above, we can establish: 

Proposition 1:Proposition 1:Proposition 1:Proposition 1: Remittances have a positive effect on domestic deposits. This effect decreases when  Remittances have a positive effect on domestic deposits. This effect decreases when  Remittances have a positive effect on domestic deposits. This effect decreases when  Remittances have a positive effect on domestic deposits. This effect decreases when 

transaction cost associated with making deposit increases. transaction cost associated with making deposit increases. transaction cost associated with making deposit increases. transaction cost associated with making deposit increases.     

A higher level of FSD (a lower level of transaction cost) then increases the remittances positive 

effect on domestic deposits. This corresponds to the transaction cost effect of FSD.  

4444....3333.... Period 2: Supply and demand of loanable fundsPeriod 2: Supply and demand of loanable fundsPeriod 2: Supply and demand of loanable fundsPeriod 2: Supply and demand of loanable funds    

Let n be the number of non-receivers agents. Each cash agent invest s in the project if 0jπ > . Non-

receivers will borrow the investment value I to banks if j rπ > . As they are the only category of 

agents with access to bank loans, the demand for loanable funds (LD) is the average value of 

investment I multiplied by n, and the percentage of projects realized: 

LD = ( )

b

r

b r
nI p d nI

b a
π π

−
=

−∫   (8) 

The supply of loanable funds (LS) come from two sources: the deposit arm of banks and the 

investment banking arm: LS = D + F, where D is the deposit captured in period 1 and F the 

external funds borrowed by banks on international markets, to lend domestically.  

The borrowing cost on international markets *r is given by the international interest rate *i , plus 

the domestic risk premium Fφ .  

* *r i F= +φ   (9) 

Assuming the domestic interest rate is r and the banks are in perfect competition, we then have  

* *r r i F= = +φ  

*r i
F

−
=

φ
  (10) 

The equilibrium interest rate is determined by the perfect equality of LD and LS 

From the equations (4), (8) and (10), we find  
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( )( *

( )(

b a i S nI b
r

b a S nI

− τ + φΩ) + φ τ
=

− τ + φΩ) + φτ
  (11) 

Replacing r by its value in equations (6) and (7), where rδ = , does not change the results 1 and 2. 

The positive effect of remittances on deposits is verified. The transaction cost effect is also 

confirmed. As r is also a function of Φ, there is another effect of FSD on remittances impact on 

deposits, namely the openness effect.  

Result (1)’: An increase of S increases D 

1
(

dD
r

dS
= − Ω) > 0

τ
 

Higher savings will lead to higher deposits in the domestic financial system and the impact of 

savings on deposits increases with r (a higher r will lead to more savings deposited in a financial 

institution).  

Result (2)’: A higher transaction cost reduces the impact of S on D 

( / ) 1
(
²

d dD dS
r

d
= − − Ω) < 0

τ τ
 

The positive impact of savings (and thus remittances) on deposits will decrease with the level of 

transaction costs τ . A high level of transaction costs will limit the possibility for the agents 

interested by the remuneration r to deposit their money in a financial institution.  

Result (3): A higher domestic risk premium increases the impact of S on D 

( / )
0

d dD dS

d
>

φ
 

The positive impact of savings (and thus remittances) on deposits will increase with the level of 

the domestic risk premium Φ. As a higher risk premium leads to a higher interest rate r, a higher 

Φ will then lead to a higher impact of savings on deposits.  

From the results (1)’ and (3) we can build the following second proposition. 

Proposition 2:Proposition 2:Proposition 2:Proposition 2: The positive effect of remi The positive effect of remi The positive effect of remi The positive effect of remittances on domestic deposits increases with the domestic ttances on domestic deposits increases with the domestic ttances on domestic deposits increases with the domestic ttances on domestic deposits increases with the domestic 

risk premium. risk premium. risk premium. risk premium.     

A higher level of FSD (a lower domestic risk premium) then decreases the remittances positive 

effect on domestic deposits. This corresponds to the openness effect of FSD.  

4444....4444.... Period 2: DoPeriod 2: DoPeriod 2: DoPeriod 2: Domestic investmentmestic investmentmestic investmentmestic investment    

Domestic investment includes investments financed with loanable funds and self-financed 

investments. Given the distribution of jπ , domestic investment is measured as  
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(1 ) ( (1 ) )
b r b r b r

I nI S nI S
b a b a b a

− τ − − τ
= + − = + −

− − −τ τ

ɶ ɶ
ɶ   (12) 

Replacing r by its value (Eq11), we get  

(1 )
( )( *

( )
( )(

nI S
b a i S nI b

I b
b a b a S nI

τ
+ −

− τ + φΩ) − φ ττ= −
− − τ + φ) + φτ

ɶ

ɶ    (13) 

Result (4): An increase of S increases domestic investment ( Iɶ )  

0
d I

dS
>
ɶ

 

More savings leads to higher deposits in the financial system, as predicted by results (1) and (1)’. 

These deposits increase the loanable funds available in the economy, to finance domestic 

investments. A higher supply of money leading to a lower r, we then have an increase of domestic 

investments, as expressed in Eq(12).  

Result (5): A higher transaction cost decreases the positive effect of S on Iɶ  

( / )
0

d d I dS

d
<

τ

ɶ

 

A higher level of FSD (a lower level of transaction costs) increases the effect of remittances on 

domestic investment as low transaction costs allows to have more remittances in the financial 

system through higher proportion of remittances deposited (
τ

τ

ɶ

, with a lower τ ). The effect of 

deposits on reducing the financial cost r by increasing the supply of loanable funds will then be 

more important.  

Result (6): A higher domestic risk premium increases the positive effect of S on Iɶ .  

( / )
0

d d I dS

d
>

φ

ɶ

 

A higher level of FSD (a lower level of domestic risk premium) will decrease the effect of 

remittances on domestic investment as a low Φ allows banks to access to external funds at a lower 

cost. The effect of deposits (and thus remittances) on reducing r by increasing the supply of 

loanable funds available for domestic investments is then becoming less important when the 

domestic risk premium decreases.   

From these results we imply the following two propositions: 

Proposition 3:Proposition 3:Proposition 3:Proposition 3: Remittances have a positive effect on domestic investmen Remittances have a positive effect on domestic investmen Remittances have a positive effect on domestic investmen Remittances have a positive effect on domestic investment. This effect decreases t. This effect decreases t. This effect decreases t. This effect decreases 

when transaction costs associated with making deposit increases.when transaction costs associated with making deposit increases.when transaction costs associated with making deposit increases.when transaction costs associated with making deposit increases.        
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A higher level of FSD (a lower level of transaction cost) then increases the positive impact of 

savings on domestic investments by increasing the supply of loanable funds and reducing r. This 

corresponds to the transaction cost effect of FSD on the impact of remittances on domestic 

investments.   

Proposition 4: Proposition 4: Proposition 4: Proposition 4: the positive effect of remittances on domestic investment increases when the the positive effect of remittances on domestic investment increases when the the positive effect of remittances on domestic investment increases when the the positive effect of remittances on domestic investment increases when the 

domestic risk premium increasesdomestic risk premium increasesdomestic risk premium increasesdomestic risk premium increases. . . .     

A higher level of FSD (a lower domestic risk premium) then decreases the positive impact of 

savings on domestic investments by reducing the importance of deposits in the supply of loanable 

funds and in the level of the financing cost r. This corresponds to the openness effect of FSD on 

the impact of remittances on domestic investments. 

4444....5555.... An estimable specificationAn estimable specificationAn estimable specificationAn estimable specification    

In order to verify whether the model’s predictions hold on real data, we specify two estimable 

equations. 

Our primary objective is to assess whether the bottom-line theoretical predictions of our model 

(propositions 3 and 4, i.e., results 4 to 6), i.e., the investment effects of remittancesinvestment effects of remittancesinvestment effects of remittancesinvestment effects of remittances, are verified 

empirically. 

Therefore, we estimate the following investment equationinvestment equationinvestment equationinvestment equation: 

, 0 , , , , , ,

, ,

, , , , , , ,

*

* *

i t cycle i t YpC i t rem i t rem YpC i t i t

FSDtc i t FSDopen i t

rem FSDtc i t i t rem FSDopen i t i t i i t

I cycle YpC rem rem YpC

FSDtc FSDopen

rem FSDtc rem FSDopen

β β β β β

β β

β β α ε

= + + + +

+ +

+ + + +

  (E1a) 

where i and t refer, respectively to country and time, “cycle” is a measure of the economic cycle 

(based on a comparison between realized GDP and the trend value of GDP), “YpC” is the PPP-

deflated real GDP per capita, “rem” is the amount of remittances received in the country, “FSDtc” 

is a measure of financial sector development in terms of accessibility to deposit accounts, 

“FSDopen” is another measure of financial sector development, namely, the availability of 

international capital for the local economy, and α is a country fixed effect. 

Thus, in equation E1a, we control for business cycle, country level of development and country 

local conditions (the country fixed effect). Variables of interest are remittances, FSD “transaction 

cost”, FSD “openness”, and interaction of the latter variables. All variables and proxies are defined 

below in  5 and in  

Table 4. 

The “marginal remittances impact“marginal remittances impact“marginal remittances impact“marginal remittances impact on investment on investment on investment on investment” function” function” function” function, called If , is computed as the 

derivative of ,i tI  with respect to ,i trem . 
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, , , , , ,* ( ) * *I rem rem YpC i t rem FSDtc i t rem FSDopen i tf avge YpC FSDtc FSDopenβ β β β= + + +   (E1b) 

We analyze the evolution of ( , )I If f FSDtc FSDopen=  in function of reasonable values of FSDtc 

and FSDopen. 

Additionally, our model predicts deposit effects of remittances (propositions 1 and 2, i.e., results 1 

to 3). To verify the empirical validity of this result, we test the following depositdepositdepositdeposit equation equation equation equation: 

, 0 , , , , , ,

, ,

, , , , , , ,

*

* *

i t cycle i t YpC i t rem i t rem YpC i t i t

FSDtc i t FSDopen i t

rem FSDtc i t i t rem FSDopen i t i t i i t

D cycle YpC rem rem YpC

FSDtc FSDopen

rem FSDtc rem FSDopen

β β β β β

β β

β β α ε

= + + + +

+ +

+ + + +

   (E2a) 

Explanatory variables are qualitatively similar to those used for the investment equation. As for 

the investment equation, we define and examine the empirical behavior of the “marginal “marginal “marginal “marginal 

remittances impact on deposit” functionremittances impact on deposit” functionremittances impact on deposit” functionremittances impact on deposit” function, called
Df . 

Df  is computed as the derivative of  with 

respect to 
,i trem : 

, , , , , ,* ( ) * *D rem rem YpC i t rem FSDtc i t rem FSDopen i tf avge YpC FSDtc FSDopenβ β β β= + + +  (E2b) 

 

5. Data 

5555....1111.... RRRRemittancesemittancesemittancesemittances    

Remittances are usually computed by statistical agencies, such as the IMF, the UN, or the World 

Bank, as the sum of three items in the Balance of Payments: 

1) compensation of (non-resident) employees, i.e., wages, salaries and other benefits earned 

by non-resident workers (e.g., seasonal, short-term, or border workers) for work 

performed for residents of other countries; 

2) worker’s remittances, i.e., current transfers made by migrants who are employed and 

resident in another economy (a migrant is considered a person who comes to an economy 

and stays, or is expected to stay, for a year or more); 

3) migrant transfers, i.e., financial items that arise from the migration or change of residence 

of individuals from one economy to another. 

 

The two first items belong to the trade balance (through, respectively, income and current 

transfers), and the last item is in the capital account (through capital transfers). All other things 

being equal, 1 USD worker’s remittance will be reflected in the host country GDP and the home 

country GNP. Aggarwal, R., Demirguc-Kunt, A., and Martinez Peria, M. (2006), and Alfieri, 

Havinga and Hvidsten (2005) discuss in depth the definition of remittances. In spite of a few 
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shortcomings in the above definition6, for the sake of ensuring measurability of the flows, we 

accept this widely-accepted scope of remittances. 

 

We use the World Bank newly-constructed database on remittances worldwide, covering 205 

countries, year by year, over the period 1970-2006. This database has been developed recently and 

used by other researchers in the remittances field, even if they all agree on two key issues present 

in the dataset, and a major limitation. First, national statistical sources are of varying quality, and 

there can be differences on the way flows are recorded in national balance of payments. Second, 

informal (i.e., unrecorded) remittance flows are important7 and may vary along both country and 

time dimensions. Third, bilateral flows have been so far unavailable (except on the basis of 

hypotheses-based computations). 

5555....2222.... FSDFSDFSDFSD    

Measuring financial sector development (FSD) is far from an easy task. We distinguish between 

“FSD transaction cost”, i.e., the cost of accessing a deposit account, and “FSD openness”, i.e., the 

availability of international capital flows for financing local investment. The higher “FSD 

transaction cost”, the lower the cost of opening a bank account, i.e., the lower the barrier to entry 

for local capital into the banking system. The higher “FSD openness”, the higher the supply of 

international capital on the local market, i.e., all other things equal, the lower the cost of capital. 

Regarding “FSD transaction cost”, Beck, Demirgüç-Kunt, Levine (1999, 2007) provide a well-used 

panel dataset of financial sector development indicators, measured yearly over the period 1960-

2005 and more than 150 countries. They define three sets of FSD measures, namely, size, activity, 

and efficiency indicators. 

FSD size indicators include total assets8 (computed separately for deposit-money banks, central 

banks and other financial institutions), total deposits (computed for deposit-money banks, or all 

financial institutions), and total liabilities in the economy. Our first-best proxy for FSD transaction 

cost is “total assets of deposit-money banks”. This size indicator is reported by Beck, Demirgüç-

Kunt and Martinez Peria (2006) to be one of the strongest predictors for ease of access to financial 

system services. In spite of its shortcomings (e.g., exclusively quantitative proxy, and not 

incorporating a qualitative assessment of FSD), we believe this proxy the best indicator for the 

accessibility of financial services available in a panel set-up. Next, we use the “total deposits in 

deposit-money banks” as the dependent variable in the deposit equation (E2a). 

FSD activity indicators include the measure of total credit to the private sector (from either 

deposit-money banks, or all financial institutions). We use the “total credit to the private sector” 

as an overall indicator of FSD. 

                                                
6 For example, the treatment of expenses in the host country will differ according of the status of the worker: for a non-

resident employee, host-country expenses will be part of remittances, whereas for a migrant, they will not be part of 

remittances.  
7 According to Hagen-Zanker and Siegel (2007), unrecorded remittance flows can be as high as 50% of total remittance 

flows. Freund and Spatafora (2005) report that estimates of unrecorded remittance flows vary between 50 and 250% of 

recorded flows. 
8 Total banking assets exclude double counting from cross-participations between financial institutions.  
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We do not consider here FSD efficiency indicators, such as “bank overhead cost over total assets” 

or “net interest margin”, as these measures can largely be influenced by local conditions or 

regulations, and very partially reflect the quality of the service to the end financial services 

consumer. 

Regarding “FSD openness”, Chinn (2001) and Chinn and Ito (2007) define the “Chinn-Ito index of 

capital openness”. They provide yearly data covering 181 countries over 1970-2005. Their index is 

a score measuring a country’s degree of capital account openness. It is based on a combination of 

dummy variables measuring restrictions on cross-border financial transactions, such as the 

presence of multiple exchange rates, restrictions on current or capital accounts transactions, and 

the requirement of the surrender of export proceeds. The higher the index, the higher the level of 

financial sector development in terms of international openness. By nature, the “Chinn-Ito” index 

is a de jure measure of financial openness, because it strives to measure regulatory restrictions on 

capital account transactions. We prefer using a de jure measure to a de facto, or price-based, 

approach, as the latter may be influenced by economic conditions, or the degree of sophistication 

of firms operating locally. In the context of the present paper, such measures are more subject to 

endogeneity bias than regulation-based measures.  

5555....3333.... Additional controlsAdditional controlsAdditional controlsAdditional controls    

We draw additional macro-economic variables, needed for our model, from the World 

Development Indicators database (GDP data in real PPP terms), and the UN National Accounts 

Main Aggregates Database (national accounts), which contains yearly national accounts data for 

respectively 208 and 217 countries over the selected period, 1970-2004. 

We compute the “business cycle” variable as the ratio of country GDP over “GDP trend”, both 

expressed in current USD. GDP trend is computed as the GDP predicted by the linear regression 

of ln (GDP current dollars) on time in each country over the period 1970-2005. “GDP trend” is 

also the factor we use to scale up remittances, investment and FSD size measures, in order to 

construct “smoothed” measures, less dependent on short-term economic shocks.  

The World Bank defines each year a threshold GNI (Gross National Income) below which a 

country is deemed “developing” or “least developed” (in 2005, 10,726 USD per capita). In the 

present paper, we focus our attention to “developing” countries, as defined by the above criterion, 

i.e., 152 countries (compared to 208 in total). 

Given data requirements, our maximum sample size in regressions amounts to 114 countries. Such 

a sample satisfactorily accounts for more than half of the countries in the world, or more than 

three quarters of developing countries globally. 
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6. Econometric results 

6666....1111.... Estimation methodologyEstimation methodologyEstimation methodologyEstimation methodology    

We restrict our sample to developing countries only, in order to avoid problems related to the 

definition of remittances (remittances to a developed country may not be of the same nature as 

remittances to a developing country) and varying dynamics of remittances given the very different 

local economic context. 

We estimate equations E1a and E2a using a fixed-effect panel data methodology. A random effect 

estimation is excluded in our case, as potential correlation between the country effect and 

regressors would yield potentially biased and inconsistent estimates of regression coefficients. We 

then recourse to the fixed-effect estimators, i.e., the “Least Squares Dummy Variables” (LSDV) or 

“Within” estimators, which do not suffer from bias or inconsistency. Additionally, we use 

Generalized Least Squares (GLS) estimators robust to potential heterogeneity not only cross-

country, but also over time. 

In order to capture long-term effects of remittances in the local economy, besides using a de-trend 

GDP variable to scale up remittances, investment, deposits and assets data, we work with 5-yearly 

arithmetic averages from 1970 to 2004. Hence, the number of data points by country is 7 

maximum. All specifications include time dummies which allow correcting for macro-economic 

shocks across countries potentially not included in our remaining variables. We consider time 

dummies control variables and do not report results on them (which are most of the time 

insignificant). Next, the presence of country fixed effects plays an important role in capturing 

omitted variables linked to local time-invariant conditions. Finally, we also test the significance of 

quadratic effects in stand-alone and interaction FSD variables because we suspect the presence of 

non-linear effects of our FSD variables. 

Below, we report results on the investment equation (using different proxies for financial system 

transaction costs) and the deposit equation and the implied marginal remittances impact on 

investment and deposits. We then discuss the overall results and their implications in light of our 

theoretical model. 

6666....2222.... Investment equationInvestment equationInvestment equationInvestment equation    

We first test equation E1a, using “assets of deposit-money banks” as preferred proxy for “FSD 

transaction cost” (FSDtc). Regression results are presented in Table 1 to Table 3. Graph 1 to 

Graph 4 provide graphical illustrations of the results. 

We retain the quadratic specification, as we find evidence for a significant (at the 10% level) 

quadratic interaction term of FSDtc and remittances. Control variables yield the expected sign, 

and the R² is satisfactorily high. Time dummies, not reported here, contribute to the high 

coefficient of determination. 
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We process our results in order to analyze the “marginal remittances impact on inve“marginal remittances impact on inve“marginal remittances impact on inve“marginal remittances impact on investment” stment” stment” stment” 

functionfunctionfunctionfunction,
If . Including the quadratic terms, equation E1b becomes: 

, , , ² , , ,

, ² , , ,

* ( ) * ( )² *

* ² *

I rem rem YpC i t rem YpC i t rem FSDtc i t

rem FSDtc i t rem FSDopen i t

f avge YpC avge YpC FSDtc

FSDtc FSDopen

β β β β

β β

= + + +

+ +
 (E1c) 

where avge(YpC) are computed as the average measure of YpC over developing countries and over 

time. 

The If  function is most easily analyzed graphically. Graph 1 plots the (linear and) quadratic 

marginal impact of remittances on investment, in function of FSDtc (assuming an FSDopen effect 

equal to its average measure over developing countries and over time). Graph 2 draws the linear 

marginal impact of remittances on investment, in function of FSDopen (assuming FSDtc equal to 

its average).  

Both graphs show that our first empirical results on the investment equation confirm the 

theoretical predictions of our model (results 1 to 3). Indeed, remittances always stimulate 

investment (on the range of existing FSDtc and FSDopen values). However, this stimulating effect 

varies with the level of FSDtc and FSDopen (all other things being equal, in particular, holding 

constant the level of economic development). The role of FSDopen is straightforward from the 

negative and significant (at a 1% level) coefficient of the “FSDopen * remittances” term: The 

higher FSDopen, the lower the impact of remittances on investment. Note that the impact of 

remittances can be up to 3 times more important, in lower FSDopen countries (around 60%) 

compared to higher FSDopen countries (around 20%).  The effect of FSDtc, although less 

straightforward due to its quadratic form, seems clear: it is positive on more than 75% of FSDtc 

observations. Moreover, considering the lower significance (8% p-value) of the quadratic term, we 

also looked at the linear specification, which yields the expected – although not significant – 

positive coefficient. In the retained quadratic specification, the negative quadratic effect seems to 

indicate that the greater effect of remittances with higher FSDtc countries may peak after a certain 

level of FSDtc. 

Finally, we tested the robustness of these results to alternative measures of FSDtc, using “assets of 

deposit-money banks and other financial institutions”, “assets of deposit-money banks and central 

bank”, or “assets of all financial institutions”. All these regressions qualitatively confirm results 1 

to 3 of our theoretical model: (1) the effect of remittances on investment is always positive on at 

least 75% of the FSDtc of FSDopen observations; (2) If  is always an increasing function of FSDtc 

on over 75% of FSDtc range of values (although the quadratic effect was confirmed in all 

specifications); If  is always a decreasing function of FSDopen on 100% of FSDopen range of 

values. 

6666....3333.... Deposit equatiDeposit equatiDeposit equatiDeposit equationononon    

Testing the deposit equation is less straightforward than the investment equation, as we are facing 

limitations from the data. Our variable “total deposits in deposit-money banks” is indeed strongly 

related with our variable “total assets in deposit-money banks”. Indeed, the only differences 
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between the measures of total assets and deposits are cross-participations in banks’ assets, and, 

more importantly, the bank capital. The latter is strongly influenced by international and national 

regulatory requirements and is oftentimes a rather predictable part of total assets, in function of 

the overall risk level of the bank’s assets and liabilities. This makes our test of equation with “total 

assets” as independent variable E2a subject to endogeneity bias. 

For empirical regularity, we report results using a second-best proxy for FSDtc, namely, “total 

credit to private sector”. Results are presented in Table 6 and Table 7. Graph 5 pictures the 

“marginal remittances impact on “marginal remittances impact on “marginal remittances impact on “marginal remittances impact on ddddepositepositepositeposit” function” function” function” function, Df . Although the predictions of our model 

cannot be rejected from these our empirical results, the picture is less clear-cut than in the 

investment case. The effect of remittances on deposit is positive for at least 50% of FSDtc and 

FSDopen values. This effect increases (significantly and linearly) with FSDtc. However, the 

FSDopen * remittances coefficient is positive though not significant. 

We believe these results should be taken with caution, given the weakness of the FSDtc proxy 

used in the deposit equation setting. 

6666....4444.... Overall FSD effectOverall FSD effectOverall FSD effectOverall FSD effect    

Our results highlight the presence of two opposite effects of FSD in affecting the relationship 

between remittances and investment. The “transaction cost” effect seems to stimulate this 

relationship, whereas the “openness” effect seems to weaken the link between remittances and 

investment. As both effects tend to strengthen when the financial system develops, we assess 

empirically the varying presence of the two effects at different levels of FSD. 

To do this, we perform empirical regressions with a single measure of FSD, using “total credit to 

private sector” as a proxy. This measure is widely used in the literature as a measure of FSD, in 

particular, as a measure of the size of the financial sector. 

Table 8 and Table 9 display results on the investment side. Graph 7 summarizes the results 

graphically. It seems that, at low levels of FSD, the positive transaction cost dominates. That is, 

when FSD increases, remittances become more effective in stimulating domestic investment. 

However, when FSD increases further, the effect or remittances on investment, although still 

positive, reaches a peak and then starts to decrease. At higher levels of FSD, the openness effect 

seems to dominate. This empirical observation is corroborated by the observation of a quadratic 

effect of FSDtc in the investment equation, suggestion a peak in the transaction cost effect. 

Results on the deposit side are reported in Table 10, Table 11 and Graph 8. They point to a 

domination of the positive transaction cost effect over the whole range of FSD. However, as we 

noted in our empirical approach of the deposit equation above, we should take the latter results 

with care due to potential endogeneity biases. 
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7. Conclusion 

This paper analyzes complements the current literature on the impact of remittances on domestic 

investment and long-term growth. It confirms the important role of financial system development 

(FSD) in the relationship, relying on both a theoretical model, and empirical tests of the model’s 

predictions. Empirical regressions use macro-economic data covering 114 developing countries 

from 1970 to 2004 and apply a panel data methodology with fixed country effects. 

We find theoretical grounds and empirical evidence for two distinct and contrary effects of FSD, 
namely the “FSD transaction cost” effect and the “FSD openness” effect. The net effect of remittances 

of investment is most of the time positive. Through the transaction cost effect, remittances stimulate 

investment even more when the banking system becomes more accessible (complementary effect). 

The openness effect shows that the role of remittances to stimulate investment is reduced by the 

availability of international capital (substitution effect). 

Overall, when the financial sector starts to develop, the transaction cost effect seems to dominate first, 

and, with higher levels of FSD, the openness effect seems to dominate and the transaction cost effect 

to peak. 

Our findings have important policy implications, especially for remittance-receiving developing 

countries, facing the development challenge. 

Avenues for further improvements are numerous. To begin with, ever improving datasets should make 

possible to test the robustness of our empirical regressions to alternative proxies for financial sector 
development, measuring both transaction cost and openness effects. In particular, the deposit equation 

would benefit from a less disputed proxy of FSD transaction cost. Besides, extending the analysis 

framework from investment to long-term growth would be of prime importance from a policy making 

perspective. Next, a deeper analysis of the disentangled impacts of FSD on self-financed versus loan-

financed investment would allow to better understand the channels through which remittances 

influence investment or growth. Finally, certain financial institutions seem more efficient in reducing 

the cost of access to retail deposit accounts or investment credit, such as microfinance institutions. 

Analyzing the particular role of such institutions in channeling remittances to productive uses is 

certainly a promising research area as well.  
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9. Appendix 

Table 1 – Regression results (dependent variable = investment to GDP trend) 

FSDtc = dba dba + ofa dba + cba dba + ofa + cba 

Bus cycle 0.344** 0.352** 0.300** 0.317** 0.348** 0.346** 0.308** 0.309** 

 [11.64] [11.18] [7.64] [7.80] [10.79] [10.69] [7.53] [7.46] 

YpC 0.000+ 0.000+ 0.000* 0.000* 0.000** 0.000** 0.000* 0.000* 

 [1.69] [1.77] [2.13] [2.40] [2.73] [2.79] [2.00] [2.41] 

ypC^2 -0.000 -0.000+ -0.000+ -0.000+ -0.000* -0.000+ -0.000 -0.000+ 

 [1.38] [1.70] [1.66] [1.90] [2.32] [1.92] [1.62] [1.95] 

YpCt * Rem / Yt 0.000** 0.000** 0.001** 0.001** 0.000** 0.000** 0.001** 0.000* 

 [5.05] [4.99] [4.06] [4.39] [3.28] [3.34] [3.06] [2.36] 

YpC^2 * Rem / Yt -

0.000** 

-

0.000** 

-0.000** -0.000** -0.000** -0.000** -0.000** -0.000** 

 [4.65] [4.47] [4.55] [4.92] [3.21] [3.21] [3.50] [3.22] 

Rem / Yt -

0.636** 

-

0.736** 

-0.908** -1.449** -0.394* -0.560* -0.768+ -1.082* 

 [4.02] [4.73] [2.79] [4.84] [2.04] [2.01] [1.88] [2.51] 

FSDtc -0.011 -0.058 0.015 0.020 -0.068 -0.030 0.019 -0.001 

 [0.30] [0.82] [0.56] [0.42] [1.45] [0.51] [0.84] [0.01] 

FSDtc^2  0.054  0.010  -0.030  0.011 

  [1.03]  [0.34]  [0.52]  [0.44] 

FSDopen 0.005 0.005+ 0.008* 0.007* 0.003 0.003 0.009* 0.009** 

 [1.49] [1.68] [2.44] [2.12] [0.96] [0.78] [2.44] [2.60] 

FSDtc * Rem / 

YpCt 

0.193 1.195* -0.328 2.711** 0.217 0.780 -0.004 2.760* 

 [0.68] [2.07] [0.81] [3.58] [0.89] [1.09] [0.02] [2.36] 

FSDtc^2 * Rem / 

YpCt 

 -1.462+  -3.159**  -0.555  -1.931* 

  [1.74]  [3.80]  [0.89]  [2.51] 

FSDopen * Rem / 

YpCt 

-

0.138** 

-

0.122** 

-0.179** -0.127** -0.111** -0.109** -0.167** -0.163** 

 [4.25] [3.73] [3.95] [3.03] [3.59] [3.49] [4.18] [4.60] 
Constant -

0.173** 

-

0.171** 

-0.152** -0.176** -0.193** -0.199** -0.160** -0.171** 

 [5.52] [5.63] [4.22] [5.22] [6.55] [6.26] [4.11] [4.60] 

Observations 763 763 301 301 751 751 300 300 

Number of countries 114 114 43 43 113 113 43 43 

R-squared 0.41 0.41 0.57 0.60 0.41 0.41 0.56 0.59 

Robust t statistics in brackets         

+ significant at 10%; * significant at 5%; ** significant at 1%      

  

 

Table 2 – Investment (FSDtc, FSDopen) equation: Summary of results 

FSDtc = dba dba + ofa dba + cba dba + ofa + cba 

dI / dR > 0 A A A B A A A B 

d (dI / dR) / dFSDtc ns (+) B Ns (-) B ns (+) B ns (-) B 

d (dI / dR) / dFSDopen A A A A A A A A 

Legend: see Table 3 – Summary of results: Legend 
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Table 3 – Summary of results: Legend 

 A B C ns (+ / -) 

dI / dR > 0 Always positive Positive on at least 

75% of FSDtc and 

FSDopen values 

Negative on at least 

50% of FSDtc or 

FSDopen values 

d (dI / dR) / dFSDtc Positive sign and 

significant at 5% 

Significant (at 10%) 

quadratic effect, 

with positive effect 

on at least 75% of 

FSDtc values 

Significant (at 10%) 

negative effect on 

at least 25% of 

FSDtc values 

d (dI / dR) / dFSDopen Negative sign and 

significant at 5% 

n.a. Significant (at 10%) 

negative effect on 

at least 25% of 

FSDopen values 

Non significant 

(coefficient sign) 

 

 

Graph 1 – FSD transaction cost effect on investment (using FSDtc = dba) 
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Graph 2 – FSD openness effect on investment (using FSDtc = dba) 
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Graph 3 – FSDopen variable: histogram 

0
.5

1
1
.5

2
2
.5

D
e
n
s
it
y

-2 -1 0 1 2 3
mFSDopen

FSDopen histogram

 
 



 24 

Graph 4 – FSDtc dba variable: histogram 
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Table 4 - List of variables 

Variable Variable name Data source 

Bus cycle Business cycle measure = Y / Yt Calculated from National 

Accounts Main Aggregates 

Database (UN) 

Y GDP, expressed in current USD National Accounts Main 

Aggregates Database (UN) 

Yt GDP “trend”, expressed in current USD = 

GDP excluding business cycles = GDP 

predicted by the linear regression of ln(GDP 

current dollars) in each country over the 

period 1970-2005 

National Accounts Main 

Aggregates Database (UN) 

I Investment divided by Yt Calculated from National 

Accounts Main Aggregates 

Database (UN) 

YpC GDP per capita, expressed in constant PPP 

dollars 

World Development Indicators 

(World Bank) 

Rem Remittance inflows, expressed in current 

USD 

World Bank 

FSDtc Measure of “transaction costs” in the local 

financial system, i.e., the cost of access to 

financial deposit services in the recipient 

country. We use various measures (see 

below) 

See various indicators (below) 

FSDopen Measure of “openness” of the local financial 

system = Chinn-Ito (de jure) index of 

financial openness 

Chinn, Ito (2007) 

FSDtc: dba First-best proxy for FSDtc = size of deposit 

money banks relative to the size of the the 

local economy = total assets of deposit 

money banks (excluding cross-participations 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 
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within financial system) divided by Yt 

FSDtc: dba + ofa One proxy for FSDtc = size of deposit 

money banks and other financial institutions 

relative to the size of the the local economy 

= total assets of deposit money banks and 

other financial institutions (excluding cross-

participations within financial system) 

divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: dba + cba One proxy for FSDtc = size of deposit 

money banks and central banks relative to 

the size of the the local economy = total 

assets of deposit money banks and central 

banks (excluding cross-participations within 

financial system) divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: dba + ofa + 

cba 

One proxy for FSDtc = size of deposit 

money banks, central banks and other 

financial institutions relative to the size of 

the local economy = total assets of deposit 

money banks, central banks, and other 

financial institutions (excluding cross-

participations within financial 

system),divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: bd One proxy for FSDtc = size of deposits in 

deposit money banks, relative to the size of 

the local economy = total deposits in deposit 

money banks, divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: fd One proxy for FSDtc = size of deposits in 

deposit money banks and other financial 

institutions, relative to the size of the local 

economy = total deposits in deposit money 

banks and other financial institutions, 

divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: ll One proxy for FSDtc = size of liquid 

liabilities, relative to the size of the local 

economy = currency plus demand and 

interest-bearing liabilities of banks (i.e., M2) 

and other financial intermediaries, divided 

by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: pcdb One proxy for FSDtc = private credit activity 

of deposit money banks, relative to the size 

of the local economy = total credit by 

deposit money banks to the private sector, 

divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 

FSDtc: pcdbof One proxy for FSDtc = private credit activity 

of deposit money banks and other financial 

institutions, relative to the size of the local 

economy = total credit by deposit money 

banks to the private sector, divided by Yt 

Calculated from Beck, Demirgüç-

Kunt, Levine (2007) and National 

Accounts Main Aggregates 

Database (UN) 
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Table 5 - FSD variables: Descriptive statistics 

Variable Mean Min P05 P25 P50 P75 P95 Max N (t X 

i) 

open -0.28 -1.77 -1.77 -1.10 -1.10 0.18 2.60 2.60 1109 

dba 0.30 0.00 0.06 0.14 0.25 0.40 0.73 1.38 1110 

dba + ofa 0.44 0.00 0.09 0.24 0.38 0.57 1.02 1.66 430 

dba + cba 0.40 0.00 0.12 0.22 0.34 0.52 0.93 1.74 1072 

dba + ofa + cba 0.58 0.00 0.15 0.31 0.47 0.67 1.19 1.82 412 

bd 0.29 0.00 0.05 0.14 0.23 0.37 0.72 1.43 1109 

fd 0.30 0.00 0.05 0.15 0.24 0.39 0.76 1.46 1113 

ll 0.37 0.00 0.11 0.21 0.31 0.46 0.87 1.68 1112 

pcrdbof 0.26 0.00 0.04 0.11 0.21 0.35 0.67 1.58 1110 

pcrdb 0.23 0.00 0.04 0.10 0.18 0.31 0.60 1.16 1108 

 

 

Table 6 – FSD regression results (dependent variable = deposit to GDP trend) 

FSDtc = pcrdbof Pcrdb 

Mcycle 0.028 0.001 0.017 0.010 

 [1.23] [0.05] [0.90] [0.49] 

mYpCcstPPP -0.000 -0.000 -0.000* -0.000* 

 [0.70] [1.27] [1.98] [2.08] 

mYpCcstPPP2 0.000** 0.000** 0.000** 0.000** 

 [3.96] [4.75] [4.02] [4.09] 

mYpCcstPPPmRem_Yt 0.000 0.000* 0.000* 0.000* 

 [0.47] [2.16] [2.10] [2.55] 

mYpCcstPPPmRem_Yt2 -0.000+ -0.000** -0.000* -0.000** 

 [1.79] [2.83] [2.57] [2.87] 

mRem_Yt -0.152 -0.046 -0.146 -0.087 

 [1.62] [0.48] [1.58] [0.98] 

mFSDtc 0.686** 1.023** 0.932** 1.039** 

 [20.60] [20.03] [36.18] [15.77] 

mFSDtc2  -0.266**  -0.125* 

  [6.86]  [1.99] 

mFSDopen -0.001 -0.006+ -0.005* -0.007* 

 [0.46] [1.95] [2.30] [2.56] 

mFSDtcmRem_Yt 1.350** -0.872 0.447 -0.866 

 [3.73] [1.47] [1.49] [1.45] 

mFSDtcmRem_Yt2  2.626*  1.980* 

  [2.47]  [2.16] 

mFSDopenmRem_Yt 0.012 -0.006 0.001 -0.007 

 [0.43] [0.19] [0.06] [0.32] 

Constant 0.065** 0.039+ 0.052** 0.044* 

 [2.61] [1.70] [2.72] [2.28] 

Observations 762 762 761 761 

Number of group(cona) 114 114 114 114 

R-squared 0.85 0.87 0.90 0.90 

Robust t statistics in brackets         

+ significant at 10%; * significant at 5%; ** significant at 1%       

 

Table 7 – Deposit (FSDtc, FSDopen) equation: Summary of results 

FSDtc = pcrdbof Pcrdb 

dI / dR > 0 C C C C 

d (dI / dR) / dFSDtc A mainly 0 or + ns (+) mainly 0 or + 

d (dI / dR) / dFSDopen Ns (+) ns (-) ns (+) ns (-) 

Legend: see Table 3 – Summary of results: Legend  
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Graph 5 – FSDtransaction cost effect on deposit (using FSDtc = pcrdbof) 
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Graph 6 – FSD pcrdbof variable: histogram 
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Table 8 – FSD only regression results (dependent variable = investment to GDP trend) 

FSD = pcrdbof pcrdb 

Mcycle 0.340** 0.343** 0.341** 0.343** 

 [11.98] [11.50] [11.79] [11.24] 

mYpCcstPPP 0.000 0.000 0.000 0.000 

 [1.29] [1.63] [1.19] [1.48] 

mYpCcstPPP2 -0.000 -0.000 -0.000 -0.000 

 [1.00] [1.45] [0.97] [1.42] 

mYpCcstPPPmRem_Yt 0.000** 0.000** 0.000** 0.000** 

 [4.45] [4.33] [4.35] [4.15] 

mYpCcstPPPmRem_Yt2 -0.000** -0.000** -0.000** -0.000** 

 [3.86] [3.73] [3.85] [3.73] 

mRem_Yt -0.653** -0.751** -0.653** -0.735** 

 [3.36] [4.40] [3.38] [4.01] 

mFSDtc 0.012 -0.011 0.020 -0.017 

 [0.41] [0.18] [0.54] [0.23] 

mFSDtc2  0.030  0.049 

  [0.81]  [0.78] 

mFSDtcmRem_Yt -0.131 1.926* -0.230 1.733+ 

 [0.31] [2.01] [0.55] [1.68] 

mFSDtcmRem_Yt2  -3.086**  -3.075* 

  [2.60]  [2.42] 

Constant -0.169** -0.172** -0.168** -0.168** 

 [5.41] [5.74] [5.33] [5.56] 

Observations 762 762 761 761 

Number of group(cona) 114 114 114 114 

R-squared 0.39 0.40 0.39 0.40 

Robust t statistics in brackets         

+ significant at 10%; * significant at 5%; ** significant at 1%       

 

 

Table 9 – Investment (FSD only) equation: Summary of results 

FSD = pcrdbof Pcrdb 

dI / dR > 0 A A A B 

d (dI / dR) / dFSD ns (-) B ns (-) B 

Legend: see Table 3 – Summary of results: Legend 
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Graph 7 – FSD only effect on investment (using FSD = pcrdbof) 
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Table 10 – FSD only regression results (dependent variable = deposit to GDP trend) 

FSD = pcrdbof Pcrdb 

Mcycle 0.027 -0.002 0.014 0.008 

 [1.20] [0.08] [0.70] [0.37] 

mYpCcstPPP -0.000 -0.000 -0.000+ -0.000* 

 [0.70] [1.24] [1.95] [2.01] 

mYpCcstPPP2 0.000** 0.000** 0.000** 0.000** 

 [3.94] [4.54] [3.88] [3.85] 

mYpCcstPPPmRem_Yt 0.000 0.000+ 0.000* 0.000* 

 [0.42] [1.96] [2.00] [2.30] 

mYpCcstPPPmRem_Yt2 -0.000+ -0.000** -0.000* -0.000** 

 [1.79] [2.64] [2.45] [2.61] 

mRem_Yt -0.150 -0.059 -0.150 -0.109 

 [1.61] [0.60] [1.59] [1.17] 

mFSDtc 0.687** 1.009** 0.932** 1.008** 

 [20.63] [20.39] [35.89] [16.54] 

mFSDtc2  -0.254**  -0.088 

  [6.97]  [1.59] 

mFSDtcmRem_Yt 1.368** -0.768 0.393 -0.593 

 [3.79] [1.35] [1.40] [1.03] 

mFSDtcmRem_Yt2  2.444*  1.446+ 

  [2.53]  [1.72] 

Constant 0.066** 0.048* 0.059** 0.055** 

 [2.64] [2.09] [2.99] [2.81] 

Observations 762 762 761 761 

Number of group(cona) 114 114 114 114 

R-squared 0.85 0.87 0.90 0.90 

Robust t statistics in brackets         

+ significant at 10%; * significant at 5%; ** significant at 1%       
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Table 11 – Deposit (FSD only) equation: Summary of results 

FSD = pcrdbof Pcrdb 

dI / dR > 0 C C C C 

d (dI / dR) / dFSD + mainly 0 or + ns (+) mainly 0 or + 

Legend: see Table 3 – Summary of results: Legend 

 

 

Graph 8 – FSD only effect on deposit (using FSD = pcrdbof) 
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Table 12 - List of acronyms 

Acronym Definition 

  

FDI Foreign Direct Investment 

FSD Financial Sector Development 

GDP Gross Domestic Product 

GLS Generalized Least Squares 

GNI Gross National Income 

LSDV Least Squares Dummy Variable 

PPP Purchasing Power Parity 

UN United Nations 

USD United States Dollar 

WDI World Development Indicators (World Bank) 

 


