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Sherene A. Bailey 

Investigating  
the market-structure, 
performance relationship  
in the commercial banking  
sector: evidence from Jamaica  

1. INTRODUCTION 

The Jamaican commercial banking sector underwent significant 
structural changes subsequent to the period of financial sector 
distress during the late 1990s. This period of reform engendered 
changes in the ownership structure and the degree of concentra-
tion within the sector. At the start of the crisis period in 1996, 
there were nine banks in operation, however, this number de-
clined to six at the end of the crisis period in 1999. A previous 
study on the impact of increased concentration on competition in 
the banking system, found that there was declining competition 
over the period 1988 to 2002.1 However, the nature of the rela-
tionship between concentration and performance in the sector 
remains unexplored.  
 

1 See Duncan (2002). 
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Proponents of the structure-conduct-performance (SCP) hy-
pothesis posit that market players in concentrated industries have 
the capacity to raise prices through monopolistic conduct and 
that these firms may gain large market shares and earn super-
normal profits. At the same time, increased profitability may be 
evidence of increased efficiency within an industry due to lower 
costs of production, enabling some firms to compete more ag-
gressively and capture a bigger market share. Since the consolida-
tion in the sector subsequent to the crisis period, intermediation 
margins have fluctuated within a band of 10.0% to 15.0%, despite 
the trend decline in policy rates since 2000. This has raised con-
cerns for policymakers and has resulted in various efforts to in-
crease competition in the sector.  

It is important to note that the alternative hypotheses have op-
posing policy implications. If banks’ profitability were driven by 
increased concentration, regulators would find it beneficial to en-
force antitrust regulation to move prices towards competitive lev-
els and allocate resources more efficiently. Alternatively, if greater 
profitability is attributable to increased efficiency, then regulation 
geared at dismantling efficient firms and/or preventing mergers 
may raise costs and lead to less favourable prices for consumers. 
As such, the paper explores whether reductions in domestic inter-
est rates should be accompanied by reforms such as the reduction 
of entry barriers in order to improve the competitive structure in 
the commercial banking sector.  

The link, if any, between market concentration and bank per-
formance received considerable attention during the 1990s, given 
substantial financial sector consolidation across a large number of 
industrialized countries. Regulators in concentrated markets have 
been faced with the issue of determining whether profitability is 
influenced by increased efficiency or the monopolistic behaviour 
of the more dominant market players and the resulting implica-
tions for consumer welfare. Civelek and Al-Alami (1991) noted 
that the banking sector is important to the economy and hence 
empirical evidence on the concentration-performance relation-
ship can inform regulatory policies that govern the banking sys-
tem. Increasing banking sector concentration may raise the cost 
of funds, thereby reducing the level of intermediation in the 
economy and impairing economic growth.  

The issues outlined above raises an important policy question: 
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Did the increased concentration in the sector beginning in the lat-
ter part of the 1990s lead to reduced efficiency and increased 
profitability in the sector? As such, the purpose of the empirical 
investigation is two-fold. First, efficiency estimates are derived for 
dominant banks in the Jamaican banking sector.2 Second, these 
estimates are employed, through a VAR framework, in assessing 
the concentration-performance relationship in the banking sec-
tor. The results of the study will inform the direction of policy for 
the commercial banking sector as it relates to the safeguarding of 
consumer welfare and regulating competition within the sector in 
order to engender lower costs for bank services.  

The paper is organized as follows: section 2 examines the 
theoretical underpinnings of the link between market concen-
tration and performance. Section 3 provides a brief outline of 
the structure-performance relationship in the commercial bank-
ing sector. Section 4 discusses the methodology and the data 
employed. Section 5 presents the findings of the model. The 
policy implications of the results and the conclusion are outlined 
in section 6. 

2. PREVIOUS LITERATURE  

2.1 The relationship between market structure and performance 

Evaluating bank performance is a complex process that in-
volves assessing the interaction between a bank’s internal opera-
tions and external environment. An important aspect of the as-
sessing the impact of the external environment is by examining 
the influence of market structure on bank performance. The rela-
tionship between market structure and bank performance has 
been examined at length in the literature, particularly by assess-
ing the implications of industry concentration for operational ef-
ficiency in the sector. The relationship between industry concen-
tration and commercial bank profitability or performance is ex-
plained by two contrasting hypotheses. Alternative explanations 
provided by the traditional SCP hypothesis and efficient market 

 
2 The dominant banks used in the study are the two largest commercial 

banks.  



 MONEY AFFAIRS, JAN-JUN 2009 4 

hypothesis (EMH), give insight on the direction and nature of this 
relationship.3  

Proponents of the traditional paradigm posit that there is a 
one-way relationship between concentration and profitability, due 
to the fact that market concentration lowers the cost of collusion 
between firms, influencing increases in prices and higher than 
normal profits.4 The key issue here is that higher seller concen-
tration fosters explicit collusion on the part of firms, allowing all 
firms in the market to earn monopoly rents. This suggests that 
where markets are conducive to monopolistic conduct, due to 
barriers to entry and market concentration, firms have greater 
autonomy to raise prices above their costs, resulting in excess 
profits. As a consequence, the leitmotiv of the traditional para-
digm is that market structure influences bank performance 
through the institution’s pricing policy or pricing behaviour. The 
theoretical implication of the traditional framework is that in con-
centrated markets consumers face less favourable prices due to 
the non-competitive behaviour that generally exists in these mar-
kets. Hence, lower levels of profitability are anticipated in markets 
where there is perfect demand elasticity compared to all other 
markets. Berger and Hannan (1989) posit that if the SCP hypothe-
sis reflects anti-competitive pricing, then this means that banks 
will be able to apply lower deposit rates and/or higher loan rates.5  

This relationship has been widely tested in the field of indus-
trial economics. Bain (1951) found evidence of a positive and sig-
nificant relationship between concentration and profitability 
based on US manufacturing data. However, later studies using 
banking sector data have revealed mixed results. The specifica-
tion of the SCP model in banking is based on a profit-
concentration relationship that is defined as follows:6  

(1)                                        ( , ),i if CR Xπ =                 

where, iπ , is a profit measure of the thi  bank, this can be captured 
by the rate of return on capital or assets (ROC or ROA), CR, is the 

 
3 The structure-conduct-performance theory is also known as the collusion 

hypothesis. 
4 See Chirwa (2003).  
5 See Goldberg and Rai (1996). 
6 See Chirwa (2001). 
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banks’ index of concentration and iX , denotes a vector of control 
variables that account for firm-specific and market-specific charac-
teristics which affect prices through market or cost considerations. 
The mixed empirical results on the SCP model have undermined 
the importance of the model in explaining bank behaviour.  

The EMH emerged from criticism of the traditional paradigm. 
Rather than being a random event, the efficiency theory bases 
increased market concentration on the superior productivity or 
efficiency of the leading firms. This occurs because increased pro-
ductivity and profitability enables firms to offer competitive rates 
on loans or deposits, inducing them to gain larger market shares 
and further increase profitability. According to the EMH, firm-
specific efficiencies encourage unequal market shares and high 
levels of concentration.  

Molyneux and Forbes (1995) and Smirlock (1985) posited that 
the EMH is specified as a market share – profitability relationship. 
The market share variable captures firms’ superior efficiency in 
obtaining a larger portion of the market and equation (1) is re-
specified as follows: 

(2)                                   ( , , )i if CR MS Xπ =             

Tests of both hypotheses are captured in equation (3): 

(3)                           0 1 1 1
1

m

i i
i

CR MS Xπ β β β α
=

= + + +∑        

where the significance of MS in equation (3) would imply support 
for the efficient structure hypothesis; while the significance of the 
concentration ratio would support the traditional hypothesis. 
However, Sheperd (1986) pointed out that the validity of the 
market share variable in testing for efficiency is dependent on 
whether the variable can be considered as a proxy for the effi-
ciency of larger firms rather than as measure of market power. 
Given the spurious nature of this relationship, empirical findings 
based on these two market structure-performance hypotheses 
have been inconclusive.  

The Berger and Hannan Model  

Berger and Hannan (1993) developed a model to directly include 
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efficiency in examining the relationship between market structure 
and performance. The model captures efficiency from two per-
spectives: Scale efficiency and X-efficiency. A simultaneous test of 
the competing hypotheses is presented in equation (4).  

(4)                  ( , , , )i i i m i iP f X EFF S EFF CONC Z e= − − +      

where, iP , represents measures of firm performance, iX EFF− , 
and iS EFF−  represent measures of technical efficiency and scale 
efficiency, respectively, and, iZ , is a vector of control variables. 
The scale efficiency version of the efficient structure hypothesis 
indicates that some firms produce at a more efficient scale than 
others, which could result in lower interest margins and in-
creased market shares. This measure captures whether the bank-
ing firm operates at an optimal scale of production at which the 
per unit average production cost is minimized. 

Under the X-efficiency hypothesis, it is important to determine 
whether a firm is producing as efficiently as it can, given its size. 
Hence, firms with superior management or production processes 
can operate at lower costs and subsequently reap higher profits. 
This encourages growth in market share and fuels increased in-
dustry concentration.  

Generally, empirical studies on bank efficiency revealed that X-
efficiency is more important in explaining differences in bank 
costs than scale efficiencies (see Berger, Hunter, and Timme 
1993). As such, the paper focuses solely on X-efficiency estimates 
in investigating the relationship specified in equation (4). The 
methodology for deriving efficiency estimates is discussed in 
section 4.  

3. DEVELOPMENTS IN CONCENTRATION AND PERFORMANCE  
IN THE COMMERCIAL BANKING SECTOR: 1988 - 2005 

The process of economic liberalization in the Jamaican econ-
omy during the late 1980s and early 1990s engendered structural 
changes involving the deregulation of the financial sector. This 
process of reform led to rapid expansion in the number of com-
mercial banks in the industry due to the liberalization of licensing 
requirements in the sector. Against this background, there was a 
marked decline in concentration in the sector, as measured by the 
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Herfindahl–Hirschman index (HHI) and the two-firm concentra-
tion ratio (see Figure 1).7   

The concentration indices were computed on a quarterly basis 
over the period March 1988 – December 2005 and displayed a 
similar pattern during this period (see Figure 1). The movement 
in these indices was primarily driven by the performance of the 
two most dominant banks, as the two-firm concentration ratio ex-
ceeded industry concentration for most of the sample period (see 
Figure 1). This implies that industry concentration was largely in-
fluenced by the duopolistic behaviour present in the industry.  

The decline in the HHI that was observed during the liberaliza-
tion era continued into the 1992 – 1995 post-liberalization period 
(see Figure 1). The HHI (deposits) fell to a low of 1,857 at end 
June 1994, from approximately 2,185 at the end of 1989, repre-
senting a 15% decline over this period. The profitability of the 
dominant market players was inversely related to industry con-
centration during this period. 

Figure 2 shows that for the similar period, the ROA of the two 
most dominant banks increased from 0.6% to a high of 2%. This  

 
7 The Herfindahl-Hirschman index is a widely used measure of concentra-

tion. It is computed as the sum of all the banks’ squared market shares, where 
market share is based on either deposits or assets, while the two-firm concentra-
tion ratio is represented as the% of deposits held by the two most dominant 
banks. Return on assets is utilized as an overall measure of performance and is 
captured by net profits as a proportion of average total assets.  
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contradicts the findings of the structuralist theory, which is sug-
gestive that a decline in concentration is associated with reduced 
profitability for the dominant banks.  

Rather, this improvement in performance is suggestive of re-
ductions in the costs of production and increases in productivity 
of the dominant banks due to the increased competition in the 
sector. Figures 3 and 4 also show that the improvement in the 
ROA of these banks was driven by strong increases in net interest 
margin and non-interest income as a proportion of total assets 
during the post-liberalization period. This occurred relative to 
much weaker growth in operating expenses as a proportion of as-
sets. In fact, operating costs as a proportion of average total assets  
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were relatively stable averaging 4% over the period 1992 to 1995. 
The containment in operating costs as a proportion of total as-

sets was reflective of a moderation in the growth of interest costs 
(see Figures 5 and 6).  

During the crisis period of the late 1990s, the return on assets 
for the dominant banks averaged 0.6% relative to an average ROA 
of negative 1.5% for the other banks over the period. There was 
also a slower pace of growth in operating expenses as a propor-
tion of average total assets relative to other banks during the pe-
riod of distress. Nonetheless, this performance was largely due to 
greater efficiency in the operations of one dominant bank.  

Subsequent to the distress period, there was substantial con-
solidation in the sector following the restructuring of a number of  
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failed banks.8 Against this background, the HHI increased to an 
average of 3,241.4 for the post-crisis period of 2000 to 2005 rela-
tive to an average of 2,999.6 during the crisis period (see Table 
1). At the same time, the ROA and NIM of the dominant banks re-
flected respective averages of 0.8% and 1.7% during the post-
crisis period relative to 0.6% and 1.2% during the crisis period. 
Additionally, there was a positive, albeit marginal, correlation 
between the HHI index and the NIM of the dominant banks dur-
ing 2000 to 2005 (see Table 1). This performance is somewhat 
consistent with the structuralist theory, which indicates a positive  

TABLE 1. MEAN PERFORMANCE RATIOS (%) AND CONCENTRATION MEAS-
URES, 1989-2005 

                 Sub-periods 1989-91 1992-95 1996-99 2000-2005 

Concentration     
HHI - deposits 2,118.2 1,969.9 2,999.6 3,241.4 

Performance     
ROA 0.8 1.3 0.6 0.8 
NIM to total assets 1.2 1.6 1.2 1.7 

Correlation     
HHI & ROA -0.6 -0.5 -0.3 -0.1 
HHI & NIM to total assets -0.1 -0.4 -0.2 0.1 

 
8 The restructuring process was spearheaded by the Financial Sector Adjust-

ment Company (FINSAC), which was established by Government in 1997 to re-
solve the difficulties in the financial sector.  
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association between concentration and profitability. Nonetheless, 
the improvement in performance of the dominant banks could be 
reflective of improvements in efficiency relative to the crisis pe-
riod, which would imply support for the EMH.  

Therefore, despite the positive relationship between concentra-
tion and performance during this period, the exact nature of this 
relationship remains uncertain. This underscores the relevance of 
explicitly accounting for efficiency, in order to ascertain a more 
precise relationship between concentration and performance.  

4. METHODOLOGY AND DATA 

4.1 Measures of efficiency 

4.1.1 Technical efficiency  

Technical efficiency or X-efficiency is a measure of how effec-
tively banks utilize inputs to produce a given level of output. The 
bank’s effectiveness in achieving the optimal mix of cost-minimizing 
inputs can be specified by an efficient cost frontier. Given the like-
lihood of bank-by-bank deviations in the efficient cost frontier, it is 
necessary to specify a stochastic cost function. As such, this paper 
employs the stochastic cost frontier proposed by Aigner et al. 
(1977), where deviations from the efficient cost frontier are cap-
tured by a random noise, iv , and an inefficiency component, iu .9 

The cost function is represented as: 

(5)                                    ln ( , ) ,i i itc f y p ε= +                                     

where i i iu vε = + ; iy , is the output i  of each bank; ip , is the cost 
of input i  and; iv , is statistical noise distributed normal 2(0, )σ .10 

iU  is an inefficiency measure which can follow a truncated or 
half-normal distribution and measures the individual firm’s devia-
tion from the efficient cost frontier, due to non-optimal employ-
ment of the quantity or mix of inputs given their prices as a result 
of management errors. This variable is referred to as ‘technical 

 
9 Aigner et al. utilized the approach to investigate cost efficiencies.  
10 Maximum likelihood estimation techniques are utilized in estimating the 

coefficients.  
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inefficiency’. However, it relates to both technical inefficiencies 
from using too much of the inputs to produce the same output 
and allocative inefficiencies from failing to react optimally to the 
relative prices of inputs. The variable iv  is an exogenous compo-
nent which is due to data or measurement error or unexpected 
and uncontrollable factors such as labour strikes and war that are 
not under the influence of management.  

Estimates of iu  or technical inefficiency are derived from the 
stochastic frontier for each bank. In investigating the concentra-
tion-performance relationship outlined in equation (4), iu  is 
substituted for the efficiency variable, X-EFF. The predicted rela-
tionship between iu  and profitability is negative when the per-
formance measure is defined by the return on assets, since lower 
inefficiency is associated with larger profits. While for the net in-
terest margin, the relationship is positive since higher inefficiency 
implies a larger net interest margin.  

The log-likelihood function for equation (5) is specified as: 

(6)         2
2

1 1

2 1ln ln ln ln
2 2

N N
i

i
i i

NL N
λ

σ ψ
π σσ = =

⎡ ⎤∈⎛ ⎞
= − − ∈ + ⎢ ⎥⎜ ⎟

⎝ ⎠⎣ ⎦
∑ ∑            

with N denoting number of banks and ψ  is the standard normal 
cumulative distribution. Equation (7) shows that the ratio of vari-
ability, σ , can be used to measure a firm’s mean inefficiency by: 

(7)                    2

( / )( / )
( / )1

i i
i

i

E u
ϕ λ σ λσλ
ψ λ σ σλ
⎡ ⎤∈ ∈⎡ ⎤∈ = +⎢ ⎥⎢ ⎥ ∈+⎣ ⎦ ⎣ ⎦

                      

where 2 2 2[ ]u vσ σ σ= + , /u vλ σ σ= , and ( )ϕ ⋅  is the standard 
normal density function. 

This paper employs two variations of the model specified in 
equation (5), in estimating a cost frontier for banks in Jamaica. A 
translog cost function is considered because of its flexibility in al-
lowing for input substitutability (see equation (8)) as well as a sim-
pler Cobb-Douglas cost function which is specified in equation (9).  

(8)         

2 3 2 2

0
1 1 1 1

3 3 2 3

1 1 1 1

ln ln( ) ln( ) 1/ 2 ln( )ln( )

1/ 2 ln( )ln( ) ln( )ln( )

i i j j ik i k
i j i k

jh j h ij i j
j h i j

tc y p y y

p p y p

α α β α

β δ

− = = =

= = = =

= + + + +

+ + +∈

∑ ∑ ∑∑

∑∑ ∑∑
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(9)      
0 1 1 2 2 3 1 4 2

5 3

ln ln( ) ln( ) ln( ) ln( )

         ( ) + ( ),
it it it it

it it it

tc y y p p

p u v

β β β β β

β

= + + + + +

+ +    

where the subscripts i and t refer to the ith bank and the tth period.  
In both models, the term, iU , represents non-negative random 

variables that are assumed to be independently distributed as 
truncations of the 2( , )it uN Zδ σ  distribution, where itZ  are factors 
that affect firm efficiency, while δ  is a vector of parameters to be 
estimated. As a consequence, inefficiency is modelled using the 
auxiliary model specified in equation (10). 

(10)                         0 1 1 2 2 ,it it it it itU Z z z wδ δ δ δ= = + + +                         

where 1z  = total assets and 2z = return on assets.  
Additionally, for the two models considered, TC represents to-

tal operating and interest costs. Two outputs are employed in the 
model; loans, which is the primary output, 1y , and all other earn-
ing assets, 2y , is included as a secondary output. There are three 
inputs, with prices defined as the price of labour, 1p , price of 
fixed capital, 2p , and borrowed funds, 3p . 1P  is defined as per-
sonnel expenses divided by total assets, 2P  is defined as capital 
and occupancy expenses divided by fixed assets, and 3P  is de-
fined as total interest expenses divided by interest bearing liabili-
ties. Consistent with linear homogeneity conditions, TC and the 
prices of all inputs are normalized by the price of labour ( 1p ). 
Therefore, the transformed variables are denoted as TC*, p2

* and 
p3

*. 
The cost functions defined by equations (8) and (9) are esti-

mated using FRONTIER®, an econometric software package de-
signed to provide maximum likelihood estimates of a variety of 
stochastic frontiers.11 FRONTIER follows a three-step estimation 
procedure. First, ordinary least squares (OLS) estimates of the 
function are obtained as starting values, and then a two-phase 
grid search is conducted to refine these starting values.12 Final es-
timates are obtained iteratively using the Davidson, Fletcher, and 
Powell Quasi-Newton Method. Cost efficiency estimates derived 
from the model range over the interval 1,∞⎡ ⎤⎣ ⎦ , with a score of one 
 

11 See Coelli (1996) for a complete discussion of FRONTIER.  
12 These estimates (except for the intercept) are unbiased.  
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indicating full efficiency, which means that the firm is operating 
on its efficient cost frontier. The amount by which the score devi-
ates from 1 is a measure of technical inefficiency.  

4.2 Data  

The model utilizes quarterly commercial banking system data 
covering the period March 1989 to December 2005. Average in-
efficiency measures are derived for dominant banks for each 
quarter over the sample period. The bank performance measures 
utilized in the empirical analysis are return on assets and the net 
interest margin.  

Return on assets is computed as the ratio of net income to av-
erage total assets while net interest margin is the interest revenue 
less interest expenses, as a proportion of total assets and is used as 
a proxy for the pricing ability of banks. The HHI index computed 
for the banking sector is used as a measure of concentration. A 
dummy variable is included to capture the financial crisis that oc-
curred during the second half of the 1990s. A dynamic VAR 
framework is utilized in analysing the nature of the concentration 
–profitability relationship by incorporating inefficiency estimates, 
performance and concentration measures and the dummy vari-
able as endogenous variables.13 

5. ESTIMATION RESULTS 

5.1 Technical inefficiency estimates 

5.1.1 Translog cost function estimates 

The maximum likelihood estimates of the translog cost func-
tion defined by equation (8) are presented in Table 2. The value 
of the γ  parameter, which captures the variability related to the 
technical inefficiency component, is significant. This indicates that 
the translog model is a significant improvement over the stan-
dard OLS function. Additionally, output variables, y1 and y2, and 
the price variable p3

* along with various interaction variables are 
 

13 Inefficiency estimates included in the VAR model are based on the cost 
function which best fits the data.  
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positive and significant at the 10% level (see Table 2). However, 
asset size and ROA were found to be statistically insignificant indi-
cating that increases in these variables were not influential in de-
termining technical inefficiency.  

TABLE 2. MODEL PARAMETERS OF THE STOCHASTIC TRANSLOG COST
FUNCTION 

                   Variable Coefficient t-ratio 

Dependent variable: ln (cost)   
Constant -48.2a -5.30 
ln(Y1) 7.6a 6.50 
ln(Y2) -2.1a -3.90 
ln(P2a) -0.10 -0.10 
ln(P3a) -1.4a -1.90 
ln(Y1)ln(Y1) -0.30 -3.70 
ln(Y1)ln(Y2) -0.03 -0.35 
ln(Y2)ln(Y2) 0.1a 5.10 
ln(P3a)ln(P3a) 0.5a 4.80 
ln(P3a)ln(P2a) o.3a 2.40 
ln(Y1)ln(P3a) 0.04 0.30 
ln(Y1)ln(P2a) -0.2a -3.00 
ln(P3a)ln(P3a) 0.10 1.30 
ln(Y2)ln(P3a) 0.2a 4.40 
ln(Y2)ln(P2a) -0.03 -0.70 

Gamma 0.98a 5.70 
Constant (delta0) 7.90 0.86 
Asset size -0.38 -0.85 
ROA -38.1 -0.69 
a Significance at 10% level. 

Based on the results from the estimated translog cost frontier, 
technical inefficiency for the dominant banks averaged 6.8% over 
the sample period. This indicates that on average, dominant 
banks were incurring 6.8% higher costs than necessary. Addi-
tionally, Figure 7 shows that for most of the period, these banks 
operated close to their efficient cost frontier. Nonetheless, the re-
sults indicate that there was a marked increase in technical ineffi-
ciency during the pre-liberalization period due to absence of 
strong competition in the sector. However, this performance im-
proved substantially in the post-liberalization period. Not surpris-
ingly, technical inefficiency also increased sharply to 23% during 
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the crisis period before moderating to fluctuate in a band of 3 to 
7% over the rest of the sample period.  

5.1.2 Cobb-Douglas cost function estimates 

The results in Table 3 are based on the Cobb-Douglas cost 
frontier and indicate that all coefficients are significant at the 5% 
level. In particular, gamma is statistically significant indicating 
that the proportion of the one-sided error component in the total 
variance of the error terms in the model is approximately 99%. As  

TABLE 3. MODEL PARAMETERS OF THE STOCHASTIC COBB-DOUGLAS 
COST FUNCTION 

                        Variable Coefficient t-ratio 

Dependent variable: ln (cost)   

Constant 2.1a 14.25 
ln(Y1) 0.43a 40.26 
ln(Y2) 0.56a 57.46 
ln(P1a) 0.61a 26.71 
ln(P2a) 0.02a 18.33 

Dependent variable: Ineff   
Constant (delta0) 2.92a 8.04 
Asset size -0.11a -7.37 
ROA -8.52a -3.77 

Gamma 0.99a 149.36 
a Significance at 5% level. 
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such, technical inefficiency is the main source of random error in 
the model. The coefficients on asset size and ROA are negative 
and statistically significant indicating that increased asset size and 
profitability contribute to declines in technical inefficiency.  

Figure 8 shows that the pattern of the technical inefficiency es-
timates are similar to that observed based on the translog func-
tion. Nonetheless, technical inefficiency estimates based on the 
translog and Cobb-Douglas functions deviated sharply prior to 
the crisis period but were more closely related subsequent to this 
period (see Figure 9 and Table 4). Estimates for both cost func-
tions are compared in order to ascertain which model is a more 
appropriate fit for the data. The likelihood ratio test statistic was 
compared to the Chi-square critical value at the appropriate de-
grees of freedom.14 The null hypothesis of the more restrictive 
Cobb-Douglas cost function was rejected at the 5% level. As such, 
inefficiency estimates from the translog cost function were used as 
inputs in the VAR framework.  

5.2 Impulse response analysis 

Figure 10 plots the impulse responses of ROA, HHI and NIM with 
 

14 The test statistic was computed based on the likelihood function values for 
the Cobb-Douglas and translog cost functions. Since the test statistic follows a 
mixed Chi square distribution, critical values were based on Kodde and Palm 
(1986).  
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respect to a one standard deviation increase in technical ineffi-
ciency over a horizon of thirty-six months. The VAR coefficient 
and standard errors from the model are computed by the Monte 
Carlo method with 1,000 repetitions (of 2 standard deviations).  

Generalized impulse response analysis is utilized, as it is invari-
ant to the ordering of the variables in the VAR, resulting in a 
unique solution. A lag order of one was selected based on the 
Schwarz information criterion and the Hannan-Quinn informa-
tion criterion.15  

TABLE 4. AVERAGE X-INEFFICIENCY ESTIMATES OVER DIFFERENT SUB-
PERIODS 

 Average X-ineff Estimates (per cent) 

           Sub-periods Translog Cobb-Douglas 

Pre liberalization   
1989-91 10.0 46.7 

Post liberalization   
1992-95 8.0 25.4 

Crisis period   
1996-99 7.0 18.7 

Post crisis   
2000-2006 5.0 10.6 

Entire sample   
1989-2005 6.7 22.3 

 
15 See Table 5 in Appendix. 
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The impulse response suggests that shocks in inefficiency in-
fluences declines in overall profitability within the first three 
months, based on the ROA. Thus, profitability is inversely related 
to increases in inefficiency.  

This finding supports the EMH, which indicates that increases 
in efficiency are associated with increases in profitability. It is also 
observed that increases in inefficiency contribute to declines in 
concentration, suggesting that efficient firms are likely to gain 
larger market shares.  

However, increases in inefficiency result in a decline in NIM, 
implying that lower inefficiency is associated with increases in 
NIM. This implies that declines in inefficiency are not translated 
into lower net interest margins being applied by the dominant 
banks. A possible explanation for this finding is that dominant 
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banks have limited incentive to translate productivity improve-
ments into lower interest margins because of the weak competi-
tion in the sector. As such, the relatively high interest margins in 
the domestic banking sector are indicative of the absence of 
strong competition rather than unfavourable pricing due to the 
presence of a large degree of inefficiency in the operations of 
dominant market players. 

Figure 11 shows the response of technical inefficiency (ineff), 
ROA and NIM to a 1.0 unit shock in concentration. The findings 
do not support the SCP hypothesis. The results indicate that in-
creases in concentration are associated with strong declines in 
both the profitability measures within the first three months. The 
results also show that increased concentration contributes to 
lower inefficiency. 
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7. CONCLUSION AND POLICY RECOMMENDATIONS 

The results suggest that dominant banks are operating with a 
high degree of efficiency. Based on findings from the translog 
cost function, dominant banks would only need to reduce costs by 
7% to achieve their optimal level of efficiency. This estimate com-
pares favourably to findings in the US banking industry.16  

The pattern of technical inefficiency estimates for the dominant 
banks indicates that there was increased inefficiency prior to the 
liberalization period as well as during the crisis period. Both cost 
frontier approaches indicate that technical inefficiency has re-
mained relatively stable subsequent to the crisis period, fluctuat-
ing in narrow band of 3% to 5%.  

Results from the VAR framework reject the SCP hypothesis, in-
dicating that profitability of the dominant banks in the industry is 
not driven by monopolistic conduct. While the profitability of the 
dominant banks is driven by the efficiency in their operations, 
this performance is not reflected in the pricing policies of these 
banks. This suggests that despite gains in productivity, dominant 
banks are unlikely to administer lower net interest margins in the 
absence of greater competition in the banking system.  

There is further need for regulatory authorities to engineer 
continued incremental reductions in policy rates in an effort to 
increase competition in the banking sector and avoid destabiliz-
ing the system. The lower interest rate environment could 
stimulate increased competition in the sector, as commercial 
banks reduce their reliance on earnings from Government debt 
issues and realign their asset portfolios towards core business ac-
tivities. Additionally, continued improvement in the fiscal position 
and Government’s debt sustainability should further reduce the 
banking sector’s reliance on earnings from debt instruments.  

Reductions in domestic interest rates should be accompanied 
by moral suasion by regulatory authorities. Policymakers can 
promote a competitive environment by encouraging dominant 
banks to increase performance by expanding business volumes by 
narrowing their interest margins. The increased competitiveness 
of the dominant market players could influence greater competi-
tion in the supply of loanable funds in the sector.  
 

16 See Kwan (2001).  
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There is some debate as to the competitive structure that opti-
mizes efficiency and financial stability. Market power can contrib-
ute to stability by mitigating risk-taking behaviour and providing 
incentives to screen and monitor loans, which can improve the 
quality of banks’ portfolios. In this context, rather than pursuing 
efforts to minimize market power, regulatory authorities should 
seek to facilitate an environment that promotes competitive be-
haviour. Regulatory authorities can stimulate competition by 
promoting the establishment of independent credit rating agen-
cies, as the lack of accurate, reliable information about borrowers’ 
ability to pay increases credit risk and hence lending rates.  

It is also important to ensure that the regulatory framework is 
accommodative of product innovations, as strong restrictions on 
new products and services can decrease competitiveness in the 
banking industry. Claessens and Laeven (2003), estimated com-
petitiveness indicators for a large cross-section of countries and 
found evidence that fewer activity restrictions in the banking sec-
tor can increase competitiveness in the system. Additionally, regu-
latory authorities must carefully evaluate the costs and benefits of 
mergers and acquisition in order to safeguard consumer welfare 
and promote competition in the sector.  

Appendix 

TABLE 5. VAR LAG ORDER SELECTION CRITERIA 

Lag LogL LR FPE AIC SC HQ 

0 692.6106 NA 1.11E-16 -22.54461 -22.37159 -22.4768 

1 797.674 189.4586 8.09e-18a -25.16964a -24.13150a -24.76278a 

2 811.1723 22.1284 1.20E-17 -24.79254 -22.88929 -24.04663 

3 821.3654 15.03893 2.03E-17 -24.30706 -21.5387 -23.22212 

4 856.0405 45.47558 1.61E-17 -24.62428 -20.99081 -23.20029 

5 868.7244 14.5553 2.79E-17 -24.22047 -19.72189 -22.45744 

6 920.2128 50.64437a 1.47E-17 -25.08895 -19.72525 -22.98686 

NOTES: LR: sequential modified LR test statistic (each test at 5% level); FPE: final 
prediction error; AIC: Akaike information criterion; SC: Schwartz information crite-
rion; and HQ: Hannan-Quinn information criterion. 

a Indicates lag order selected by the criterion. 
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Evridiki Tsounta 

What attracts  
tourists to paradise?  

I. INTRODUCTION  

Tourism is one of the main economic activities in the Eastern 
Caribbean Currency 

 
Union (ECCU) region.1 Tourism receipts ac-

count for a large portion of each country’s GDP (ranging from 
around 

 
40% in Antigua and Barbuda, Grenada, and St. Lucia to 

around 25% economies of Dominica and St. Vincent and the in 
the traditional agricultural Grenadines). The tourism sector is 
among the main drivers of economic growth, both directly and 

 
1 The ECCU includes the six Fund-member countries of Antigua and Bar-

buda, Dominica, Grenada, St. Kitts and Nevis, St. Lucia and St. Vincent and the 
Grenadines, and the two U.K. territories of Anguilla and Montserrat. In this pa-
per the ECCU region refers to the six Fund-member countries.   
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through the tourism-related construction activity. Economic cy-
cles and the performance of the tourism sector are also highly 
correlated, more so for the economies which are more reliant on 
tourism, such as Antigua and Barbuda (Figure 1). While detailed 
studies for all ECCU countries are not available, a study by the 
Caribbean Tourism Organization (CTO, 2000) finds that each 
Eastern Caribbean (XCD) dollar spent on tourism in St. Lucia in 
1998 had generated XCD 0.65 in income―64% through the di-
rect effect (provision of hotel and restaurant services, recreation, 
transportation and retail trade), 23% through the indirect effect 
(suppliers’ provision of inputs to the tourism sector and retailers) 
and the remaining 13% through the multiplier effect (second-
round effects through the spending of household income derived 
from the aforementioned effects). 

The tourism sector is also an important source of government 
revenue. While data on tourism-related tax receipts are not read-
ily available, calculations which include estimated revenues from 
corporate and income tax, custom duties, departure taxes and 
hotel room taxes, suggest that tax revenues from the tourism sec-
tor account for a significant portion of each country’s tax reve-
nues.2 The importance of the tourism sector as a source of public 
finance is only expected to intensify in the future, as more 
economies introduce VAT systems and as some tax concessions 
are gradually phased out.3 

The tourism sector is also an important employer in the re-
gion. While labor data deficiencies hinder the proper analysis of  

 
TABLE 1. ECCU: TOURISM EXPENDITURE, 2004 (in percent of GDP) 

Antigua and Barbuda 41.2 
Dominica 22.2 
Grenada 36.8 
St. Kitts and Nevis 26.4 
St. Lucia 42.7 
St Vincent and the Grenadines 23.4 

SOURCES: Caribbean Tourism Organization; and Fund staff estimates. 

 
2 According to the CTO (2000), the tourism sector was estimated to account 

for around 20% of government revenues in St. Lucia in 1998.   
3 Chai and Goyal (2006, 2008) estimate that revenue losses from concessions 

on import-related taxes and corporate income tax range between 9½ and 16% 
of GDP a year.   
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the contribution of the tourism sector to employment, the CTO 
(2000) estimated that it accounted for around 20% of all St. 
Lucian jobs in 1998. Official data on employment in the accom-
modation sector and the National Tourism Offices, as reported by 
the CTO, understate the importance of the tourism sector in the 
labor market since they do not take into account tourism-
auxiliary sectors (such as goods and services providers and re-
tailers).  

TABLE 2. ECCU: TOURISM-RELATED TAX REVENUE, 2005 (in percent of total tax 
revenue) 

Antigua and Barbuda 55.7 
Dominica 51.0 
Grenada 58.2 
St. Kitts and Nevis 41.6 
St. Lucia 40.5 
St Vincent and the Grenadines 41.4 

SOURCES: Country authorities; Caribben Tourism Organization; and author’s estimates. 

Tourism activity contributes decisively to attenuate the current 
account deficit of the balance of payments. For example, around 
75–80% of the exports of goods and services of Grenada and St. 
Lucia were related to tourism expenditures in 2004. In addition, 
most of the region’s current account deficit is financed by tour-
ism-related foreign direct investment.   
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TABLE 3. ECCU: EMPLOYMENT IN TOURISM SECTOR, 2004 

 Employment in  
accomodation establishmentsa 

Empoyment in National 
Tourism Offices 

Antigua and Barbuda 3,649 110 
Dominica 929 29 
Grenada 1,200 44 
St. Kitts and Nevis 1,599 29 
St. Lucia 5,200 580 
St Vincent and the Grenadines … 21 

SOURCE: Caribbean Tourism Organization. 
a Data refer to 2003. 

A better understanding of the determinants of tourism de-
mand could help policymakers design the appropriate strategies 
needed to develop this sector further, and correct the slippages 
that have caused tourism growth to stagnate in recent years. An 
appropriate policy response is particularly timely at present, 
given increasing competition from other exotic destinations and 
the declining agricultural sector, following the erosion of Euro-
pean Union (EU) preferential trade arrangements.   

The purpose of this study is to analyze the determinants of 
stayover tourism demand in the ECCU. Although the importance 
of tourism in the Caribbean is widely recognized, little attention 
has been given to explain systematically its determinants. Ran-
dall (2006) provides a detailed description of the main trends in 
the ECCU tourism sector and uses Spearman’s rank correlation 
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coefficients to examine the importance of various variables (e.g., 
cost of international calls, telecommunication costs) on tourism 
demand. However, the analysis does not provide a complete es-
timate of the tourism demand function. Mwase (2008) and Romeu 
(2008) recently analyzed tourism demand on a wider Caribbean 
level, while Faria (2005) analyzes tourism demand determinants 
in The Bahamas.   

We consider both demand factors (e.g., income in the main 
trading partners and relative prices) and supply factors, such as 
airline availability and foreign direct investment, in explaining 
the attraction of tourism inflows. We utilize a panel dynamic or-
dinary least squares (DOLS) estimation approach, which allows for 
country-specific effects and also captures the long-term tenden-
cies of tourism movements, while correcting for unit root consid-
erations.  

The remainder of this paper is structured as follows. Section II 
provides an overview of the tourism sector in the ECCU.4 Section 
III undertakes a brief literature review on the methodologies 
used in analyzing the demand for tourism. Section IV presents 
the sample and model specification. The results are presented in 
Section V, while the final section concludes.   

II. OVERVIEW OF THE TOURISM SECTOR IN THE ECCU  

ECCU tourism growth has decreased significantly since the late 
1990s. With

 
 the exception of St. Vincent and the Grenadines, all 

ECCU countries that used to be among the best performers (in re-
gional comparisons) in attracting stayover tourists experienced 
significant declines in their tourist growth rates since the mid-
1990s.5 While the declining tourism growth rates had been a 
rather widespread phenomenon in the Caribbean region as a 
whole, there were some notable exceptions; the Dominican Re-
public  decades (in terms of an-
nual growth rates in tourism arrivals), while Trinidad and Tobago, 
 

4 For an analysis of recent tourism developments, also see Randall (2006) and 
Mwase (2008). 

5 Grenada’s negative growth rates since the mid-1990s primarily reflect the 
devastating Hurricane Ivan of 2004, which destroyed a large portion of the 
country’s tourism infrastructure.   
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St. Vincent and the Grenadines, and Barbados outpaced their 
past performances.   

Tourism growth has been facilitated by accommodation estab-
lishments in the early 1980s and 1990s.6 Since the mid-1990s, ca-
pacity growth was subdued, while in some countries (notably 
Grenada 

 
given the impact of Hurricane Ivan), accommodation 

capacity has actually fallen. Room capacity is expected to rise 
significantly within the next few years, given the ongoing con-
struction boom in several ECCU islands―mostly in the form of 
condo-hotel type facilities―partly reflecting the desire of European 
and American retirees to own a second home in the Caribbean,  

 
6 Most of these establishments have been in the form of large international 

hotels. For example, based on data from the Caribbean Tourism Organization, 
more than 70% of all rooms in St. Lucia, and around 50% of all rooms in Anti-
gua and Barbuda, are located in hotels with 100 rooms or more. However, dis-
parities in room allocations do exist among the ECCU―for instance, there are 
no large hotels (capacity above 100 rooms) on St. Vincent and the Grenadines. 
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and, for the former, the strong euro appreciation against the XCD.  
Tourism development varies across the ECCU. Antigua and 

Barbuda and St. Lucia boast the highest development in the re-
gion while Dominica and St. Vincent and the Grenadines are at 
the other end of the spectrum. The former are known worldwide 
as prime honeymoon destinations; almost three quarters of their 
arrivals stay in a hotel and around half of them are at the age 20–
39 years (Caribbean Tourism Organization, 2004). In contrast, 
only one in five of Dominica’s and St. Vincent and the Grena-
dines’ visitors stay in a hotel; most of the vacationers are actually 
from neighboring islands and are visiting family and friends. To 
enhance tourism development in Dominica and St. Vincent and 
the Grenadines—two islands with tropical terrain suitable for eco-
tourism development—the authorities have started or are consid-
ering the construction of an international airport.  

The main tourism source markets for ECCU tourism are the 
United States, the United Kingdom and the larger Caribbean 
countries of Barbados, Jamaica and Trinidad and Tobago. The 
reliance on just a few markets, which are themselves highly 
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interlinked, provides an additional vulnerability to the non-
sectorally diversified ECCU economy.7 This reliance on a few tour-
ism source countries varies by country, with Dominica attracting 
numerous tourists from other smaller Caribbean islands and few 
Europeans and North Americans, while St. Kitts and Nevis is 
primarily reliant on US tourists. In contrast, Antigua and Bar-
buda attracts mostly visitors from the United Kingdom (Figure 6).   

III. THE DEMAND FOR TOURISM: A LITERATURE REVIEW  

The number of tourist arrivals, the number of nights spent by 
visitors, and tourism expenditure are the most widely-used 
measures of tourism demand.8 Gonzales and Moral (1995), mod-
eling Spain’s tourism demand, use tourism spending as the de-
pendent variable, defined as the product of three factors: the 
number of tourists, the length of their stay and their daily average 
spending. Gonzales and Moral (1995), Cunha (2001), Tse (1999) 
and Lathiras and Siriopoulos (1998) all note that tourism spend-
ing is the most appropriate measure of tourism demand; simply 
using the number of tourist arrivals ignores the importance of 
duration and spending behavior. However, according to Crouch 
and Shaw (1992), almost 70% of the studies that estimate tourism 
demand functions have used the number of visitors as the depend-
ent variable since data on tourism spending are less frequent and 
reliable (see Qui and Zhand, 1995; Morris et al., 1995; Kulendran, 
1996; and Akis, 1998). Ledesma–Rodriquez and Navarro-Ibanez 
(2001) use the number of visitors lodged (housed overnight) in the 
destination country as the dependent variable in a panel study of 
the demand for tourism. Given the data limitations, this study will 
also use the number of stayover tourist arrivals as the dependent 
variable and assume that they are all lodged.  

Tourism studies using panel data are rare (Mwase, 2008; 
Proenca and Soukiazis, 2005; Chase et al., 1998; Ledesma-
Rodriguez et al., 2001). Most of the studies use time series data 
for only one country, where the problem of non-stationarity has  

 
7 Cashin (2006) finds that the ECCU’s main trading partners exhibit synchro-

nized business cycles. 
8 The review of the literature draws from Proenca and Soukiazis (2005). 
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often been detected. Thus, various techniques have been used 
from autoregressive integrated moving average and Holt-Winters 
univariate modeling (Kim, 1999), to two-stage and three-stage least-
squares (Tse, 1999) and error-correction models (Kulendran and 
Wilson, 2000; Lathiras and Siriopoulos, 1998). While some studies 
have used the gravity model approach (e.g., Witt and Martin, 1989; 
Mwase, 2008), others point out that the gravity model approach 
lacks a firm theoretical foundation (Witt and Martin, 1989).  

There are numerous factors that could affect tourism demand; 
and the specification varies according to the countries considered, 
the time period of study and the type of data (Crouch, 1994a). 
Most of the studies include variables related to economic factors 
(such as the income level in the source country, relative prices in 
the origin and destination countries) and random factors related 
to external shocks such as hurricanes and terrorists attacks. More 
specifically:  

• Income Factor. Many studies use per capita income as the most 
appropriate indicator to measure the purchasing power of the 
source country. It is expected that tourism demand will de-
pend positively on income. According to Witt and Witt (1992), 
tourism is a luxury good with an expected income elasticity of 
demand above unity. Typical results range between one and 
two for the income elasticity, however, some studies have found 
the income elasticity to be well above two, according to a review 
by Crouch (1995). We will examine the importance of the income fac-
tor for the ECCU countries using a weighted average of real GDP per 
capita in the most important source countries (United States, United 
Kingdom, Canada, Trinidad and Tobago, Jamaica, and Barbados).9

 

• Price Factor. The most frequent price considered is the relative 
price between the receiving and sending country, adjusted by 
the bilateral exchange rate (Kulendran and Wilson, 2000; 
Lathiras and Siriopoulos, 1998; Chadee and Mieczkowski, 
1987; EIU, 1975), and relative prices between the receiving 
country and other competitors (Turner et al., 1998; Lathiras 
and Siriopoulos, 1998; Edwards, 1987).10 In both measures, it 

 
9 Details of all the variables used are provided in the Appendix. 
10 Ideally, data in the form of a tourist price index would be preferable 
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is expected that the higher the relative price level in the receiv-
ing country, the lower will be the demand for tourism. Price 
elasticities vary considerably across studies, and in many cases 
unexpected signs or insignificant values have been recorded 
(Crouch, 1994b). We will examine the importance of price movements 
using competitor-based and customer-based indices of the real effective 
exchange rate. We also investigate whether oil price changes influence 
tourism demand, since they would clearly affect the cost of transporta-
tion.  

•Tourism Shocks. Dummy variables have been frequently intro-
duced to account for the effect of external shocks that might 
have a transitory influence on tourism demand. Political insta-
bility and social conflict, terrorism, travel restrictions, oil crises, 
world fairs and sporting events are often included as dummy 
variables. We include dummy variables for hurricanes, the September 
11 terrorist attacks and the wars in Iraq in the early 1990s and 2003, 
and Afghanistan in 2001.  

•Supply Factors. Supply factors from the point of view of the host 
country could be important in attracting more tourists. How-
ever, the inclusion of supply factors is rare in estimating tourism 
demand. Proenca and Soukiazis (2005) consider two supply fac-
tors in estimating tourism inflows to Portugal (accommodation 
capacity and public investment as a ratio to GDP), but find that 
only accommodation capacity is important (elasticity of 1.3). In 
this analysis we investigate two supply factors: foreign direct investment 
as a measure of accommodation capacity, and the number of airlines 
flying into a destination country.  

The log linear specification is most commonly used in estimat-
ing the tourism demand function. Witt and Witt (1995) in a re-
view article concluded that 75% of the models considered used a 
log linear functional form, 18% a linear specification and the 

⎯⎯⎯ 
(Martin and Witt, 1987). However, given data limitations we instead use con-
sumer price indices. The discrepancy is not expected to be large since Martin and 
Witt (1987) found that the differential explanatory power of an estimated tour-
ists’ cost of living index is not sufficiently large with respect to a simple consumer 
price index to justify the additional effort required to collect the former data.   
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remaining are probit-logit models or semi-log specifications. The 
straightforward interpretation of the results is the main reason 
for the popularity of the log-linear form (Kulendran, 1996), 
which we also follow in this analysis.  

IV. DATA AND MODEL SPECIFICATION  

A panel data approach is used to estimate the demand for tour-
ism in the ECCU. Annual data for the period 1979–2005 for the 
six Fund-member ECCU countries are used. We choose annual 
data so as to avoid seasonality problems (Proenca and Soukiazis, 
2005), and due to limitations on the availability of high-frequency 
data. Throughout the analysis total stayover tourism arrivals are 
used and no distinction is made between business and leisure 
tourism. Given that most variables used exhibit unit roots, we fol-
low the DOLS procedure of Stock and Watson (1993), which al-
lows for variables integrated of alternative orders and tackles the 
problem of simultaneity amongst the regressors.11 The DOLS ap-
proach adds leads and lags of first differences of right-hand side 
variables to the set of regressors in order to remove the correla-
tion of the residuals with the stationary component of the unit 
root processes of the explanatory variables. We employ one lead 
and lag, but we also explore robustness to more leads and lags.  

1. Unit Root Tests  

In order to test the integration properties of the series consid-
ered we perform unit root tests. Using the Dickey-Fuller (DF) 
tests of Dickey and Fuller (1979, 1981) and the non-parametric 
Phillips-Perron (PP) tests of Phillips (1987), Phillips and Perron 
(1988) and Perron (1988) we find that most variables considered 
exhibit unit roots; exceptions include competitor-based real effec-
tive exchange rate (REER) which is I(0). Information on the defi-
nition of the variables is provided below and in the Appendix.  
 

11 Based on Monte Carlo evidence, Stock and Watson (1993) show that DOLS 
is more favourable, particularly in small samples, compared to a number of al-
ternative estimators of long run parameters, including those proposed by Engle 
and Granger (1987), Johansen (1988) and Phillips and Hansen (1990), as noted 
in Masih and Masih (1996). 
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TABLE 4. PANEL UNIT ROOT TESTS 

 Augmented Dickey-Fuller test Phillips-Perron test 

 Level First difference Level First difference 

Visitor arrivals 5.4 41.9a 1.8 54.7a 
Customer-based REER 15.9 31.9a 9.8 47.7a 
Competitor-based REER 26.1b 66.7a 21.8b 61.5a 
Oil 1.6 17.9 0.6 49.6a 
FDI 12.7 62.4a 17.2 138.0a 

SOURCE: Fund staff calculations. 
NOTES: The a (b) indicates rejection of the null hypothesis of a unit root at the 1 (5)%

significance level. The respective lag lengths were selected based on the Akaike informa-
tion criteria and the Schwartz criteria. 

2. Estimation: Stock-Watson Dynamic OLS  

Expanding the specification of Proenca and Soukiazis (2005), 
the following demand equation is estimated:  
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with t=1,..,27 (1979-2005) and i=1,...,6, and M’s represent the 
number of lead and lags; where:  

― TDit is the number of tourist arrivals in island i at time t;  

― yit 
is the weighted average of the real GDP per capita of the 

source countries related to country i at time t, with weight be-
ing the tourist arrivals shares from each country;   

― pit
* and p

it
 are the customer-based and competitor-based real ef-

fective exchange rates, respectively;  

― FDIit  is the foreign direct investment inflow to country i at time 
t (expressed in USD terms);  

― OILt is the average oil price at time t;  

― airlinesit is the number of airlines serving destination i at time t;  
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― dijt is a dummy variable to capture the wars in Iraq in the early 
1990s and 2003, and Afghanistan in 2001; the September 11, 
2001 terrorist attack in the United States; and category 3 and 
above hurricanes in each country;  

― Δ denotes the first-difference operator;  

― β0i is country fixed effect;  

― νit is an error term.  

Additional information on the derivation and definition of the 
data is provided in the Appendix.  

V. MODEL ESTIMATION  

The estimation results are shown in Table 5.  

TABLE 5. DETERMINANTS OF TOURISM ARRIVALS IN THE ECCUa 

 Preferred 
specificationb 

 
Other specifications 

 Coefficient Coefficient Coefficientb Coefficient 

Per capita GDP of source countries 1.50c 1.58c 0.95d 1.25c 
Customer-based real effective ex-
change rate 

 
-1.27c 

 
-1.12c 

 
-0.31 

 
-0.01 

Competitor-based real effective ex-
change rate 

 
-0.83c 

 
-1.09c 

 
-1.41c 

 
-0.86c 

FDI 0.08c 0.08c 0.06d -0.03 
Oil  -0.08 0.01  
Wars  -0.13d -0.09  
Hurricanes -0.13c -0.12c -0.08 -0-03 
Sep. 11 terrorist attack -0.13c 0.03 -0.01 -0.10c 
Number of airlines    0.08d 
Constant 6.18 6.25 9.80 3.15 

R-square 0.99 0.94 0.96 0.99 
No observations 125 125 125 87 

SOURCE: Fund staff calculations. 
NOTES: a Specifications (if not stated otherwise) include one year leads and lags of the

difference of the regressors to correct for unit roots. b including 2 year lags, which were 
not found to be statistically significant. c (d) implies significance at the 1 (5)% significance 
level. 
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•  As expected we find that the income elasticity is above one (1.5), sug-
gesting that tourism is a luxury good. This finding indicates that 
tourism performance in the ECCU is very dependent on the 
economic conditions in its main trading partners. When reces-
sions affect the source countries, the impact on tourism arrivals
and the economy in general could be detrimental, especially
taking into account: i) that the ECCU’s main trading partners 
exhibit synchronized business cycles; and ii) the ECCU region is 
heavily dependent on tourism, particularly following the ero-
sion of EU trade preferences for agricultural exports (IMF, 
2008a).  

•  FDI developments and the number of airlines servicing a destination
are important determinants of tourism arrivals. We find that FDI has 
a significant impact on tourism arrivals. This is an expected
finding, since FDI-related projects (e.g., hotels, infrastructure 
improvements) should attract tourists. As expected, we also
find that the number of airlines serving a destination affects
tourism potential. As more airlines fly to a destination, tourism
arrivals are expected to rise for two reasons: i) the destination 
becomes more easily accessible; and ii) public awareness in-
creases for a destination as more airlines undertake expendi-
ture on advertising campaigns.  

•  We also find that demand for tourism is affected by price considera-
tions. For example, deterioration in the ECCU’s competitive-
ness vis-à-vis its tourism customers or competitors has a large
negative impact on tourism arrivals, indicating that tourists 
compare prices among different destinations when making
their choices (e.g., visiting Barbados instead of the ECCU, or 
comparing the ECCU with destinations within their own coun-
try). Surprisingly, we find that oil prices, as a proxy for trans-
portation cost, has only a weak impact on tourism flows to the 
ECCU.  

•  Tourism shocks such as hurricanes and terrorist attacks have a nega-
tive impact on tourism. We find that hurricanes, wars, and the 
September 11 terrorist attacks could have affected tourism 
flows.   
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VI. CONCLUSIONS AND POLICY IMPLICATIONS 

Tourism is clearly an important industry for the ECCU, and its 
importance is only expected to intensify in the future given the 
erosion of EU preferential trade agreements and the ongoing 
tourism-related construction boom. Given the prominence of the 
sector the aim of the paper was to estimate the determinants of 
the demand for tourism in the ECCU. The key determinants iden-
tified are largely consistent with the tourism demand literature 
surveyed in Crouch (1994a, 1994b).  

As expected, we find that source countries’ income elasticity of 
tourism demand is above unity, indicating that tourism is a lux-
ury good. This finding indicates that the tourism sector and the 
ECCU economy could be particularly vulnerable in the event of an 
economic downturn in its main tourism-source countries. This 
vulnerability is enhanced by the high degree of synchronization 
of trading partners’ business cycles, the ECCU’s reliance on only a 
few source countries for the bulk of its tourism (notably the 
United States, United Kingdom, Canada, and some Caribbean is-
lands), and the lack of diversification in the tourism-based ECCU 
economies. This finding is particularly topical given the increas-
ingly weak near-term global and North American economic out-
look (see IMF 2008a, 2008b, 2008c). Thus, diversifying tourism 
originating markets, as well as the tourism product (such as, 
promoting the destination for eco-tourism or honeymoon tour-
ism) could help reduce vulnerability to shocks emanating from 
the source markets themselves (Mwase, 2008).  

We also find that price competitiveness is important in tourists’ 
choices. Unlike popular opinion that the ECCU targets niche tour-
ism, and as such is not vulnerable to competition from cheaper 
destinations, we find that competitiveness is of paramount impor-
tance in attracting tourism flows. Both measures of competitive-
ness indicate that enhancing price competitiveness attracts more 
tourism inflows. As such, the ECCU could ensure the longterm vi-
ability of its tourism industry by implementing measures designed 
to enhance the industry’s price and non-price competitiveness. In 
that respect, labor reforms, including liberalization of labor mar-
kets and productivity-enhancing policies, improvements in the 
investment climate, and the establishment of regional regulatory 
frameworks for electricity and telecommunications could lower 
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some of the price pressures (see World Bank, 2005; and IMF, 
2008a).12 In addition, fiscal consolidation, particularly expendi-
ture restraint, could help alleviate inflationary pressures. Invest-
ments in human capital, particularly in the hospitality sector, 
could also improve non-price competitiveness, facilitate greater 
quality of the tourism product and attract additional tourist in-
flows.   

We also find that tourism shocks such as hurricanes, wars and 
the terrorist attack of 2001 also affect tourism demand. Thus en-
hancing disaster mitigation policies could also be important in fa-
cilitating tourism growth (see Rasmussen, 2006).  

Regarding supply-side factors, we find that FDI and the num-
ber of airlines servicing a destination positively affect tourism 
flows. These findings call for: i) an improvement in the cost of do-
ing business and the investment climate; and ii) increased focus 
on strengthening the regulatory, administrative, and legal im-
pediments to private business activity.  

Appendix  

Data Sources and Definitions 

The data sources and the construction of the variables are as fol-
lows:   

• Tourism stayover arrivals are obtained from the Caribbean Tour-
ism Organization and the Eastern Caribbean Central Bank.  

• Data on per capita real GDP for source countries were obtained 
from the International Monetary Fund’s World Economic Outlook 
database. The variable used was the weighted average of the real 
per capita GDP in the countries of origin, where the weights were 
based on the share of stayover arrivals from the United States, 
United Kingdom, Canada, Barbados, Jamaica and Trinidad and 
Tobago for 2004.   

• The oil price index is the simple average of Brent, Dubai, and 

 
12 Randall (2006) also indicates that the ECCU has high utility rates. 
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WTI oil price indices, and is obtained from the International 
Monetary Fund’s Global Economic Environment database.  

• Foreign direct investment (FDI) data are obtained from the Inter-
national Monetary Fund’s International Financial Statistics database.  

• Competitor-based REER are calculated as weighted average of 
consumer price index in a common currency. Competitor weights 
(in parentheses): The Bahamas (23.4%), Barbados (8.0%), Do-
minican Republic (43.5%), Jamaica (19.4%), and Trinidad and 
Tobago (5.7%). Weights represent the share of tourism arrivals to 
the Caribbean in 2003.  

• Customer-based REER are calculated as weighted average of con-
sumer price index in a common currency. Customer weights: An-
tigua and Barbuda (Canada, UK and US); Dominica (France, UK, 
US); Grenada (Trinidad and Tobago, UK, US); St. Kitts and Nevis 
(Canada, UK, US); St. Lucia (Canada, UK, US); St. Vincent and the 
Grenadines (Trinidad and Tobago, UK, US). Weights are based 
on the proportion of tourists arriving from each country in 2001.  

• The external shock dummy variables capture: the wars in Iraq 
in the early 1990s and 2003, and Afghanistan in 2001; and the 
terrorist attacks on the United States of September 11, 2001; and 
the incidence of hurricanes (data obtained from 〈http://stormcarib. 
com/climatology〉).  

• Data on the number of airlines were obtained from: 〈http://www. 
transtats.bts.gov/DL_SelectFields.asp?Table_ID=260&DB_Short_ 
Name=Air %20Carriers〉.  
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A look at imported  
construction materials  
by Barbados 

1. INTRODUCTION 

Over the years, construction activity has played a significant role 
in the development of Barbados, especially with the generation 
of output, creation of employment and the redistribution of in-
come. In a small economy such as Barbados, the construction 
sector requires significant volumes of imported construction ma-
terials. Although some of these materials will help to boost for-
eign exchange receipts, for example, when purchased for hotel 
construction, most of these construction materials are for do-
mestic use, which suggest that the importation of such materials 
will put pressure on the external current account of the balance 
of payments (BOP) and the foreign reserves. On the other hand, 
construction materials, despite putting pressure on the external 
current account of the BOP and the foreign reserves, provide 
Government with higher revenue from import duties and value-
added taxes (VAT), which will boost the fiscal position of the 
country.  
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Construction materials are classified as intermediate goods 
since they are used in the production of final goods. They were 
the second largest component of intermediate imports between 
1970 and 1988 and became the single largest component from 
1989 until 2000 before being overtaken by fuel imports from 
2001 to the present period. Construction materials comprise 
primarily wood products, fibre-board, cement, iron and steel, 
structural parts and wood and lumber (see Annual Statistical Di-
gest, Central Bank of Barbados).  

The remainder of this paper is organized as follows: section 2 
will look at selected studies on imported construction materials 
while section 3 will examine the trends of the imports of construc-
tion materials by Barbados. Section 4 will attempt to identify vari-
ables that impact on imported construction materials in the long 
and short run. Section 5 looks at policy implications as far as the 
results of the study are concerned and this will be followed by 
concluding remarks.   

2. SELECTED STUDIES ON IMPORTED  
CONSTRUCTION MATERIALS  

As we mentioned earlier in this paper, construction materials are 
disaggregated into iron and steel, cement, wood products, wood 
and lumber, fibre-board and structural parts. A study by Hu and 
Ping (2005) referred to China as the biggest steel producer with 
an annual steel output exceeding 100 million tons, a position held 
until 1996. In 2003, China’s annual steel consumption reached 
215 million tons. As a large proportion of this consumption con-
sisted of high quality steel and the domestic producers had great 
difficulty to meet the requirement, the shortfall had to be met by 
imports. The paper also showed that China’s steel imports were 
determined by its economic activities and the real exchange rate. 

The argument advanced by Cook (2002) was that since US 
producers did not provide enough portland cement and clinker 
to meet US demands, imported portland cement and clinker sup-
ply a share of the US’ needs. The unusually low price of portland 
cement imported from Mexico, primarily from CEMEX, the larg-
est company in Mexico, allegedly allowed CEMEX to obtain a dis-
proportionate share of the US market. US producers accused 
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CEMEX of selling its portland cement and clinker below market 
value in a predatory business manner. The loss of market share 
prompted the eight most southern US states (from California to 
Florida) that produce the above-mentioned products to petition 
the US Government for anti-dumping relief under the Tariff Act 
of 1930. 

Eastin et al. (2002) felt that since 1955, Japan had seen its self-
sufficiency in wood products decline from approximately 95% to 
below 20% in 2000. They held the view that while there were a 
variety of factors that contributed to this decline, the net effect 
was that domestic forest products manufacturers had lost tre-
mendous market share to imported wood products. Similarly, the 
competitiveness of the forestry sector had declined significantly 
relative to imported softwood logs. 

Luppold (1988) reported that in 1986, 72% of primary hard-
wood products imported by the US originated from four coun-
tries, namely Indonesia, Taiwan, Canada and Brazil. Hardwood 
plywood was the major imported primary product accounting for 
63% on a value basis and a similar percentage on a cubic volume 
basis. He added that hardwood plywood and log imports de-
creased markedly through the early 1970s and early 1980s, but 
rebounded partially with the expanding economy of the mid-
1980s.   

The article by Chudnoff (1980) stated that tropical timbers 
were now an established part of the US marketplace. Since the 
early 1960s, US tropical lumber imports had increased fourfold, 
and plywood imports (primarily from Asian sources) soared forty-
fold, to the point where plywood imports equalled domestic pro-
duction. 

3. TRENDS IN IMPORTED CONSTRUCTION  
MATERIALS BY BARBADOS  

Between 1970 and 1981, imports of construction materials moved 
from around BBD 20 million (or 12% of intermediate imports) to 
BBD 78.5 million (18% of intermediate imports), registering one 
decline, in the year 1975 as shown in Figure 1, on account of a 
sluggish domestic economy. The next contraction occurred in 
the year 1982 when construction materials were down by BBD 6 
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million, the reason being that construction activity suffered from 
the unavailability of mortgage and bridging loans (see Annual 
Report, Central Bank of Barbados). A further decrease occurred 
in 1983 as mortgage finance remained scarce and some major 
projects were completed. Although construction output improved 
in 1984, however, imports of construction materials fell as a local 
cement company began to supply local needs.  

Two years later, construction materials expanded with higher 
construction activity, the result of road improvements, lower 
mortgage rates and tax concessions. (Annual Report, Central 
Bank of Barbados). The road building activity in addition to ris-
ing private sector housing demand, an increase in single units 
built by the National Housing Corporation (a Government entity) 
and major emphasis on the Adams, Barrow and Cummins (ABC) 
Highway resulted in a further growth in the imports of construc-
tion materials, which continued up until 1989. However in the 
next year, real output in Barbados contracted by 3.1%, at the 
same time that the country’s major trading partners entered into 
a recession. The decline in economic activity coupled with the 
imposition of credit controls in the latter part of the previous year 
was reflected in the performance of imported construction mate-
rials which decreased by BBD 1 million. The foreign exchange dif-
ficulties facing the Barbados economy deepened during 1991 as 
output in the export sectors remained depressed relative to activ-
ity in the foreign exchange using sectors, the fiscal deficit widened 
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substantially and debt service payments were growing. These de-
velopments impacted negatively on the foreign reserves which 
reached its lowest level in the country’s history.  

In order to correct the foreign exchange deficiency, the Gov-
ernment of Barbados entered into an eighteen-month stabiliza-
tion programme with the support of International Monetary 
Fund (IMF). The programme sought to reduce imports in the 
short term through reductions in the fiscal deficit and private sec-
tor credit (see Campbell, 1993; and Annual Report, Central Bank 
of Barbados). The fiscal measures included, among other things, 
a decrease in the wage bill of all public sector entities and a cut-
back on spending on capital projects, while global credit limits 
were placed on commercial banks and the ceiling on the average 
lending rate was removed. House-building was hard-hit by the 
depressed economic conditions and a tight credit stance while 
Government halted most of its major projects as part of the stabi-
lization programme agreement with the IMF. It was therefore not 
surprising that imported construction materials contracted 
sharply by BBD 32 million to BBD 58 million. 

In 1993, the Barbados economy began its recovery from the in-
ternational recession to record growth of one percent. This year 
witnessed the resumption of Government’s capital works pro-
gramme and tourism related activities. Consequently, imported 
construction materials expanded by almost BBD 30 million to BBD 
84 million. These imports reached the BBD 100 million mark in 
1995 and by the year 2000, boosted by private sector building ac-
tivity, the Grantley Adams’ Airport Expansion project, the South 
Coast Sewerage Project and the Education Sector Enhancement 
Programme (EDUTECH), surpassed the BBD 200 million mark to 
total BBD 208 million.  

In 2001, imported construction materials fell with the decrease 
in construction activity, as several projects had either been com-
pleted or were winding down. However, this outturn was re-
versed in the following year as new projects came on stream in 
addition to the continuation of existing projects. By end-2005, 
construction materials purchased from abroad totalled BBD 239.1 
million (or 22% of intermediate imports).  

Iron and steel and wood and lumber accounted for the highest 
shares of construction materials, approximately 26%, respectively, 
while wood products accounted for some 20%, cement, 15%, 
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structural parts, 10% and fibre-board, 3%. The major countries 
that supplied construction materials to Barbados were US, UK, 
Canada, Guyana and Trinidad and Tobago. 

4. POSSIBLE DETERMINANTS OF IMPORTED CONSTRUCTION 
MATERIALS 

In this paper, we have identified the following variables as possi-
ble determinants of imported construction materials. These are 
real per capita income, the rate of interest, commercial bank 
credit, the real exchange rate and the rate of unemployment. As 
real per capita income grows, Barbadians should have more 
spending power and should be in a better position to purchase 
additional construction materials from abroad. With a rising rate 
of interest, the cost of borrowing becomes higher and construc-
tion materials should contract. If more commercial bank credit 
becomes available to Barbadians, this should result in increased 
purchases in construction materials from overseas. 

Following Helmers (1990), we define the real exchange rate as 
the product of the nominal exchange rate and foreign price in-
dex divided by the domestic price index. In Barbados, the nomi-
nal exchange rate is fixed, so that if the domestic price index rises 
at a faster rate than the foreign price index (which is equivalent 
to a decline in the real exchange rate), this should make imports 
more attractive and imported construction materials should 
grow. With a higher unemployment rate, one should expect re-
duced imports of construction materials since it should be more 
difficult to buy such products. Positive relationships are therefore 
expected between construction materials and real per capita in-
come and commercial bank credit, while inverse relationships 
should occur between the dependent variable and the rate of in-
terest, the real exchange rate and the unemployment rate. 

4.1 Model specification 

Our model is specified as follows: 

(1)                   ( , , , , ),LCM f LY LR LCRED LRER LUN=
+ − + − −
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where CM represents the dependent variable, imported construc-
tion materials, Y is real per capita income, R is the rate of inter-
est, CRED is commercial bank credit, RER is the real exchange 
rate and UN is the unemployment rate. The signs under each 
explanatory variable represent the type of relationship antici-
pated with the dependent variable. The ordinary least squares 
(OLS) technique has been used and the model has been estimated 
in logarithms in order that elasticities may be inferred.  

4.2. Data and variables 

The model has been estimated using annual data from 1970 to 
2005. Real per capita income is calculated by dividing real GDP of 
Barbados by Barbados’ population. The prime lending rate is be-
ing used as a measure for the rate of interest while the consumer 
price index is being used as a proxy for the domestic price index 
and the consumer price index of the US is being used as a proxy 
for the foreign price index. Data were obtained from the Annual 
Statistical Digest of the Central Bank of Barbados and the Inter-
national Financial Statistics Yearbook of the International Mone-
tary Fund (IMF). The year 1990 is being used as the base year and 
the econometric software package EVIEWS 5.0 has been used to 
perform the estimations. 

4.3 Results 

Having used the Johansen (1988) procedure, we have discov-
ered that there exists only one cointegrating relationship, therefore 
this allows for the use of the Engle-Granger two-step procedure. 
In this procedure, coefficients from the cointegrating regression 
are estimated and the residuals from this estimate are taken and 
used in their lagged form in a Vector Autoregression (VAR) of the 
changes of the explanatory and dependent variables. Since this 
method is more powerful in small samples, it is preferred to the 
Johansen (1988) maximum likelihood method (see Inder, 1993, 
pp. 53-68). 

The order of integration for each series has been determined 
by the use of the Augmented Dickey-Fuller (ADF) test, which is a 
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test of the null hypothesis of non-stationarity or a unit root test 
(integrated of order d, I(d), and where d ≥ 1 against the alterna-
tive hypothesis of stationarity [or integration of order zero, I (0)]. 
The ADF tests of the differences of each variable indicate that all 
of the variables are integrated of the first order, that is, I(1). The 
long run results are shown in equation 2. 

(2)          0.157 0.149 0.375 0.65
           0.11 0.55
LCM LY LR LCRED

LRER LUN
= − + − + −
− −

      

R2 = 0.96; adjusted R2 = 0.95; Durbin-Watson (DW) = 1.54; ADF 
= -4.536 (-3.54); Phillips-Perron (PP) = -4.538 (-3.54). 

Equation 2, which is shown above, is the Engle-Granger (EG) 
cointegrating regression. However, on account of the small sam-
ple size, the bias in the EG estimator of the long-run relationship 
may be significant, and as a result, the standard errors and t-
values of the estimated regression coefficients are not reported, as 
these statistics are not valid (see Banerjee et al., 1986, pp. 253-
278).  

The results show that in the long run, all of the variables are 
cointegrated since the ADF and PP tests reject the null hypothesis 
of stationarity at the 5% level of significance. The Durbin-Watson 
(DW) test indicates no first order serial correlation. 

All of the explanatory variables have the correct sign as was 
earlier anticipated. A one percent rise in real per capita income 
will increase imported construction materials by 0.14% while a 
similar increase in the real exchange rate will decrease the ex-
planatory variable by 0.11%. Both of these relationships, as you 
can observe, are fairly weak ones. The strongest relationship oc-
curs in the case of commercial bank credit where a one percent 
increase in this variable will boost imported construction materi-
als by 0.65%. Further, the data show that construction materials 
will fall by 0.37% if the rate of interest is raised by one percent 
while a one percent increase in the unemployment rate will cause 
a 0.55% contraction in construction materials. 

Let US now look at the short-run determinants of imported 
construction materials. The error correction model (ECM) is used 
to address this issue. An ECM nests the long-run behaviour and 
short-run dynamics of the model. According to Engle and 
Granger (1987), an ECM of variables can be formulated as long as 
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those variables are cointegrated. Further, this study utilizes the 
Hendry General to Specific Methodology, which begins with an 
overparameterised model and using a stepwise process, elimi-
nates all insignificant variables until a parsimonious representa-
tion of the model is obtained. Both current and lagged variables 
were taken into consideration but our initial model was restricted 
to two lags on account of the small sample size. The results are 
now shown in equation 3, which is the error correction equation. 

(3)     

1

1

1 1

0.07 1.38 2.40 0.41 
(3.85) (1.98)( 1.82) ( 3.90)

              + 1.82 1.79 0.99
( 2.65)( 3.32)(4.51)

             0.49 0.65 0.84
( 2.24) ( 2.88) ( 4.79)

t

LCM LY LY LR

CRED LRER LRER

LUN LUN U

−

− −

Δ = − + Δ − Δ − Δ +
− −

Δ − Δ − Δ −
−−

− Δ − Δ −
− − −

 

R2 =0.77; adjusted R2 = 0.68; DW = 2.03; B-G (prob = 0.67); 
NORM (prob = 0.11); ADF = -5.70 (-3.56); PP = -20.9 (-3.55); 
ARCH (prob = 0.76).  

The numbers in parenthesis in equation 3 are the t statistics 
and Ut-1 is the error correction term lagged one period. All other 
variables remain unchanged as before. Δ is the first difference op-
erator, B-G is the Breusch-Godfrey Lagrange Multiplier test for 
serial correlation, NORM is the Jarque-Bera test for normality 
based on a test of kurtosis and skewedness of the residuals, while 
ARCH is Engle’s kth order autoregressive conditional heterosce-
dasticity test statistic.  

The results show that the model is adequately specified and 
does not violate the classical assumptions of normality, homosce-
dasticity and serial dependence. Both the R2 and Adjusted R2 val-
ues suggest that the model is a good fit.  

All of the variables help to explain the movements of imported 
construction materials in the short term and are significant at the 
5% level. Imports of construction materials are not only impacted 
upon by current real per capita income but by this independent 
variable lagged in the previous year and this relationship with the 
endogenous variable is a strong one. It can also be observed that, 
over a two-year period, a one percent rise in the real exchange 
rate will reduce imports of construction materials by an even 
greater margin, in this case, by 2.75%, while over the same period, 
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a one percent increase in the unemployment rate will bring down 
imported construction materials by an amount in excess of one 
percent, namely 1.14%. The relationship between commercial 
bank credit and imported construction materials is even more ro-
bust in the short run than over the long term, since, in the short 
term, a one percent expansion in this type of credit will boost 
these products almost two-fold, that is, by 1.82%. As expected, in-
creases in the rate of interest will be accompanied by reduced im-
ports of construction materials in the short term, with a greater 
impact occurring in the short run than in the long term.  

The error correction term is negative and significant as re-
quired and its coefficient of 0.84 indicates a swift speed of ad-
justment to its new long-run equilibrium. 

5. POLICY IMPLICATIONS BASED  
ON THE RESULTS OF THE STUDY 

What can we say about policy as far as the results of the study are 
concerned? We stated earlier in the paper that imported con-
struction materials will primarily place pressure on the country’s 
external current account and its foreign reserves. Therefore, if 
the foreign reserves were under pressure and it was necessary to 
reduce imports to bring about some foreign exchange stability, 
how would one go about decreasing imported construction mate-
rials using the above model?  

Let us turn our attention to the rate of interest. A reduction in 
imported construction materials should be achieved if the rate of 
interest rises. However in Barbados, this rate is no longer deter-
mined by the Government of Barbados. If Government sets out 
to achieve an increase in lending rates, one of the techniques 
used to do this is by making an upward adjustment to the mini-
mum deposit rate. This represents a charge on commercial banks 
on their deposit liabilities and it is more than likely that the banks 
will set out to swiftly recover this additional outlay by raising the 
cost of borrowing to the public. 

In the case of commercial bank credit, imported construction 
materials should contract if credit falls. Many years ago, the Cen-
tral Bank of Barbados assumed responsibility for imposing selec-
tive credit controls on the banking sector an effort to restrict 
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credit growth. However, as part of the liberalisation process, this 
policy was discontinued from the early 1990s. One of the fre-
quently used tools to signal to commercial banks to cut back on 
extending credit is by also increasing the minimum deposit rate. 
Once more, as the minimum deposit rate is raised, any previously 
attractive credit terms offered by commercial banks may be less 
feasible. Consequently, this may serve as a disincentive for Bar-
badians wishing to obtain credit and might lead to a decrease in 
construction materials.  

Next, we examine real per capita income. The model would 
suggest that a contraction in imported construction materials 
would require a reduction in this variable. This can be achieved 
through increases either in direct taxes, indirect taxes or both. 
Over the past five years, the Government of Barbados has made 
continuous downward adjustments to its direct tax system in or-
der that these rates may be on par and competitive with its CARI-
COM neighbours. A reversal of this direct tax policy is therefore 
unlikely. This means that any policy geared towards reducing 
real per capita income would have to be done with adjustments to 
the indirect tax regime, aimed at decreasing consumption of 
these imports.  

The real exchange rate, as defined in this paper, is driven by 
the domestic and foreign price indices. Since Barbados has no 
control over the foreign price index, then its focus must be on the 
domestic price index. This model indicates that a reduction in the 
domestic price index (equivalent to an increase in the real ex-
change rate) would be necessary to achieve a contraction in im-
ported construction materials. While Government may be able to 
lower the price of those items which are under price controls, in 
general, prices in Barbados are rigid downwards and any incen-
tives provided by Government to business organizations to en-
courage them to reduce prices may not necessarily achieve that 
objective but may translate into higher firm profitability. It is not 
necessary to address the unemployment rate in this situation 
since no Government wishes to see higher levels of unemploy-
ment. 

Suppose on the other hand, Government wanted to stimulate 
economic activity and together with the private sector, focused on 
boosting construction output, then imported construction mate-
rials could play a very important role in achieving this objective. 
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Using our model, the minimum deposit rate might be lowered in 
the hope that commercial banks would reduce the rate of inter-
est. If this occurs, then with a reduction in the cost of borrowing, 
imported construction materials should expand. Also, a decrease 
in the minimum deposit rate would represent a saving to com-
mercial banks and they might use some of this savings to make 
credit more appealing. In this way, commercial bank credit 
should increase and one would expect to see rising imported con-
struction materials.  

In the case of real per capita income, Government can make 
downward revisions to the direct and indirect tax regimes, in or-
der to ensure that more spending power is in the hands of con-
sumers. The real exchange rate variable, as defined in this paper, 
would present something of a problem. An increase in imported 
construction materials would require a rise in the domestic price 
index, making purchases from abroad cheaper. The difficulty 
here is that a higher domestic price policy would hardly find fa-
vour with Barbadian consumers who are already complaining of 
high prices. Finally, with a pick-up in real economic activity, the 
unemployment rate should fall as more persons should find work 
and should be able to purchase higher amounts of imported con-
struction materials. 

6. CONCLUSION 

The purpose of this paper was to have a look at imported con-
struction materials by Barbados. For the most part, construction 
materials represented the second largest component of interme-
diate goods with the exception of the period 1989 to 2000, when 
they became the single largest component. Further they moved 
from being some 12% of intermediate imports in 1970 to 22% of 
intermediate imports in 2005. In almost all cases, the movement 
of construction materials coincided with that of construction activ-
ity, with the exception of 1984, when a local company began to 
supply cement needs. The major countries that supply construc-
tion materials to Barbados are US, UK, Canada and Guyana. 

The study also showed that, using the Engle-Granger two step 
methodology and annual data, real per capita income, the rate of 
interest, commercial bank credit, the real exchange rate and the 
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rate of unemployment impacted on imported construction mate-
rials both in the long and short run. An attempt was also made to 
see to what extent to which economic policies might be used in 
this model in restricting or boosting imported construction mate-
rials. This paper showed that if the intention was to restrict pur-
chases of construction materials from abroad, then one would 
need to increase the minimum deposit rate in the hope that the 
rate of interest would rise, thereby making commercial bank 
credit more difficult to obtain, make an upward adjustment to the 
indirect tax regime to reduce consumption, and attempt to attain 
a lower domestic price index to increase the real exchange rate. If 
however, the aim was to encourage increased construction activity 
and this required an expansion in the imports of construction 
materials, then one should consider lowering the minimum de-
posit rate in the hope of bringing about a fall in the rate of inter-
est and making commercial bank credit cheaper, and effecting 
downward adjustments to both the direct and indirect tax re-
gimes. Hence both monetary and fiscal policy would have a role 
to play in achieving these outturns. 
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Budget deficit, money  
growth and inflation:  
evidence from  
the Colombian case 

1. INTRODUCTION 

The relationship between budget deficit, money growth and infla-
tion has acquired a prominent place in literature on monetary 
economics. From a theoretical perspective, both the monetarist 
hypothesis (MH), based originally on the quantitative theory of 
money, and the fiscal theory of the price level (FTPL), known as 
the quantitative theory of government debt, represent the two 
traditional approaches to understanding what links these macro-
economic variables. Recently, the new Keynesian (NK) theory, 
build on dynamic general macroeconomic models with imperfect 
competition, offers an alternative explanation of the dynamics of 
these variables.  

The role of money in monetary-policy management has been 
relegated, in practice. While some analysts emphasize that money 



 MONEY AFFAIRS, JAN-JUN 2009 66 

helps to explain the dynamics of inflation,1 others suggest it 
should be considered a mere unit of account.2 As recent textbooks 
point out, a discrepancy over the significance of money supply to 
modern monetary policy has emerged between the European 
Central Bank (ECB) and other central banks, such as the United 
States Federal Reserve or the Bank of England.3 At present, the 
ECB appears to be alone among the central banks in the impor-
tance it gives to the rate of money supply, while still trying to use 
this variable as the second pillar of its monetary policy. Conversely, 
the United States Federal Reserve is discontinuing the collection 
of statistical data on certain monetary aggregates and places rela-
tively little emphasis on money. The discussion on the role of 
money has influenced policy-making at the central banks of 
emerging countries as well. 

On an empirical basis, the connection between budget deficit, 
money growth and inflation has been explored extensively in 
both industrial and developing economies, with mixed results. In 
developing countries, it often has been argued that high inflation 
materializes when governments face large and persistent deficits 
that are financed through money creation. Hence, inflation 
emerges as a fiscal-driven monetary phenomenon. Nevertheless, 
if inflation is a consequence of non-fiscal disturbances, real tax 
revenues might decline and the budget deficit could end up be-
ing endogenous to the inflationary process. Thus, fiscal and 
monetary policies could exhibit a simple or a bi-directional 
causal-relationship: changes in inflation could influence the fiscal 
authority’s decisions and (or), conversely, the budget deficit could 
have implications for money growth and inflation. 

An endogeneity (exogeneity) analysis of budget deficit and 
money supply with respect to inflation appears as crucial to un-
derstanding the dynamics between these variables as well as to as-
sessing the theoretical approaches. This tri-variate system has 
been proposed to test at least four alternative hypotheses. The 
first is the MH, which requires the definition of a long-run infla-
tion equation as a function of money growth and budget deficit. 
The evidence supports this approach, if the last two variables are 

 
1 Nelson (2003); Gerlach (2004); and Nelson (2008). 
2 Woodford (2003); Woodford (2007); and Galí and Gertler (2007). 
3 Wickens (2008). 
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weakly exogenous in the system. The second is the Sargent and 
Wallace hypotheses (SW-H), which emphasizes that causality goes 
from deficit to money growth and, thereafter, from money 
growth to inflation. It also says the fiscal deficit needs to be 
weakly exogenous especially in the long-term money growth 
equation. The third, which is the FTPL, requires the presence of a 
deficit-caused long-term inflation equation, with money playing 
no role. Finally, there is the NK hypothesis, which is supported 
empirically by a money growth equation conditioned to weakly 
exogenous inflation.       

In Colombia, the system described previously has yet to be 
evaluated empirically, in its entirety, even though fiscal deficits 
have been interpreted as a possible cause of inflation. There are a 
number of papers that assess the empirical relationship between 
money growth and the price level, but none explicitly cites the 
fiscal deficit as a possible source of money creation and/or infla-
tion. This paper attempts to provide evidence on the subject, us-
ing a vector error correction model (VECM), which is recom-
mended in earlier empirical papers. Our analysis is relevant for 
Colombia, particularly as of the early nineties, when the autono-
mous central bank was restricted to making direct loans to the 
government and the banking system (included the central bank) 
became a major holder of Colombian government securities.  

Apart from the introduction, this paper is organized as follows. 
The next section contains a summary of the foremost theoretical 
ideas on price level determination and the role of the budget 
deficit. It also offers a review of earlier empirical studies. The 
data and the tests of the main statistical properties required for 
the VECM (unit root and cointegration tests) are described in the 
third section. In the fourth, both the nature of the model and the 
results are presented and discussed. The paper ends with some 
concluding remarks.  
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2. SOME NOTES ON PRICE LEVEL DETERMINATION  
AND THE BUDGET DEFICIT ROLE 

2.1 Review of Theory  

2.1.1 The Monetarist Hypotheses (MH) 

With the quantitative theory of money, the pattern of real eco-
nomic activity requires a certain desired level of real money bal-
ances, and the price level is controlled by the nominal money 
supply. The reasoning is straightforward. Given the nominal 
money supply –exogenously determined by the monetary author-
ity– the price level is determined as the unique level of prices that 
will make the purchasing power of the money supply equal to the 
desired level of real balances. From an operational point of view, 
it means the central bank seeks to ensure the quantity of money 
agents want for their transactions. Given a price level, if the 
nominal money supply differs from the desired real balances, it 
will translate into changes in that price level. Hence, the price 
level has to be fully flexible and determined exclusively by the 
exogenous nominal money supply. 

With regard to fiscal policy, the nominal money supply could 
change due to the use of seigniorage as a main source of financ-
ing for public expenditure, or as the result of an open market 
operation in which the central bank purchases interest-bearing 
government debt. Since these two money-expansion mecha-
nisms may have different repercussions for taxes and the stock 
of government debt, they may lead to different effects on 
prices/or interest rates. While the monetarist hypothesis com-
ments on the first mechanism, the second is analyzed extensively 
by the FTPL.  

The budget deficit and its subsequent financing through 
money creation (seigniorage) are regarded as exogenous to the 
monetary authority. Hence, money growth would be dominated 
by the government’s financing requirements, and the price level 
increases as a result of that monetary expansion. From an empiri-
cal point of view, in terms of the deficit-money growth-inflation 
system, it means the first two variables in the system have to satisfy 
the weak exogeneity property, while the later has to be deter-
mined endogenously. Consequently, with a monetarist approach, 
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there is expected to be a positive correlation between monetary 
growth and inflation. A regime of that nature is known as fiscal 
dominance, pursuant to the spirit of Sargent and Wallace’s semi-
nal paper (1981). Strictly speaking, they emphasized the causal-
ity runs from fiscal deficit to money growth and, subsequently, 
from money growth to inflation. Moreover, in the long-run 
money growth equation, the fiscal deficit needs to be weakly ex-
ogenous.4  

In practice, the monetarist view founded on the quantitative 
theory of money faces serious difficulties when it comes to con-
trolling inflation. One of those difficulties is the appropriate defi-
nition of nominal money supply, mainly due to the substitution 
between financial monetary and non-monetary assets. Asset sub-
stitution to conduct transactions has increased, given the rapid 
pace of financial innovations and global deregulation of the finan-
cial system. The effectiveness of influencing prices via the standard 
nominal money supply was questioned, because of the amount of 
financial non-monetary assets within the scope of the monetary 
authority’s control. Instead, the nominal interest rate becomes 
the instrument used to control the price level, and the nominal 
quantitative supply of money ends up being determined endoge-
nously in the money market.   

2.1.2 The Fiscal Theory of the Price Level (FTPL) 

The FTPL links fiscal and monetary policies through the gov-
ernment’s inter-temporal budget constraint (GBC), which also is 
understood as a long-term solvency condition for public sector fi-
nances. The GBC is satisfied when the discounted value of the 
government’s future primary surplus is larger than (or equal to) 
the current nominal value of the public debt. It is important to 
note that seigniorage is included in the government’s primary 
surplus –as a revenue source–, while the nominal public debt 
takes into account the monetary base. This is why the relevant 
public sector is comprised of both the government and the central 
bank. Because the GBC is expressed, most often, as a percentage of 

 
4 With this regime, the central bank loses the ability to control inflation: i.e. 

monetary policy becomes passive, even if fiscal policy is active to decide revenues 
and expenses autonomously. 
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nominal GDP, the discount rate is determined by the ratio of the 
real interest rate to the economic growth rate.   

According to the FTPL, the GBC is assumed to be an equilib-
rium condition, and the future path of revenues and primary ex-
penditures is decided exogenously by the fiscal authority. There-
fore, given a discount rate, if the discounted value of the primary 
surplus is lower than a predetermined level of nominal debt (both 
as a percentage of nominal GDP), the price level has to jump to 
equalize the GBC condition: i.e. the price level becomes the exclu-
sive adjustment variable to maintain that condition.    

So as to be more explicit about how the price level is affected 
by fiscal actions, Woodford (1995) suggests first considering a 
positive and exogenous price shock that reduces the real value of 
the government’s liabilities and leads to a parallel reduction in 
the real value of private portfolios invested in government securi-
ties. The lower real value of these private assets generates a nega-
tive wealth-effect, which will be reflected ultimately in less de-
mand for goods. According to the FTPL, the agent’s expectations 
concerning the sustainability of fiscal policy would produce a 
similar wealth-effect.  

If the market has a negative perception of the sustainability of 
public finances; that is, if the discounted value of the govern-
ment’s primary surplus does not cover the nominal value of its li-
abilities, that perception will prompt an increase in the price level 
to the extent required to restore GBC equilibrium. The higher 
price level reduces the real value of private portfolios, thereby 
generating the aforementioned wealth effect. The higher the 
nominal government liabilities (nominal debt), the greater the ad-
justment required in the price level. Hence, the FTPL is also 
known as the quantitative theory of the public debt. As a result, 
the presence of a budget deficit-caused long-run inflation equa-
tion with money growth playing no role, may constitute strong 
support for the FTPL.  

2.1.3 The New Keynesian Approach (NK)  

With the NK standard approach, the relationship between 
money growth, inflation and budget deficit can be derived from 
a system of two equations: aggregate-supply (or an inflation 
equation) and aggregate-demand. The system, which is well-
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substantiated for a closed economy, is obtained with a dynamic 
stochastic general equilibrium framework based on maximization 
of the agent’s behavior, with imperfect competition. The nature 
of the NK theory is, therefore, quite different from the ap-
proaches discussed earlier, as it does not constitute a quantitative 
theory on price determination, since money amount is conceived 
in a monetarist way or as the stock of debt in the FTPL. 

The demand equation is a special IS-function. It is achieved on 
a microfundamental basis and is affected by both the output gap 
and real interest rate expectations (i.e. it is an expectational, for-
ward-looking IS curve). The supply equation corresponds to a NK 
version of the Phillips curve, based on maximization of the firm’s 
profits, which adjust its prices temporarily, in a staggered way. 
This two-equation system represents the equilibrium conditions 
for a well specified general equilibrium model, which is usually 
completed with an interest rate rule used by the central bank to 
control inflation (when monetary policy is rule-based instead of 
discretion-based).  

The output gap (current and expected), inflation (current and 
expected) and the nominal interest rate are the variables to be 
solved in the system. Even though money is not taken into ac-
count as an explicit variable of the standard model, its inclusion 
throughout the utility function poses no problem.5 More impor-
tantly, when solving the NK model with money, the quantity of 
money ends up being endogenous to the nominal interest rate (or 
inflation), and becomes in an irrelevant variable for policy pur-
poses. According to Woodford (2007), because the system is self-
contained, the money demand function is not required to solve 
the model for inflation (this function is redundant).  

In an additional simplification of the NK standard model, out-
put is consumed entirely by households (i.e. consumption is the 
unique demand component), while the role of private investment 
and that of government expenditure are ignored.6 Nevertheless, 
public expenditure shocks can be incorporated feasibly into the 

 
5 For instance, if money is added as a non-separable argument of the utility 

function, the balance of real money affects both the marginal rate of substitution 
(between consumption and leisure) and the demand equation. 

6 Because the economy is closed, the model also assumes that households 
have zero net assets.  
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standard model in the same way the productivity shock is intro-
duced. Specifically, the effects of fiscal policy on the real economy 
will depend on agents’ expectations about the current (in t) and 
future (in t+1) level of government expenditure.  

Given an output gap and inflation expectations for t+1, if indi-
viduals expect government expenditure to increase en t+1, with 
respect to its current level, it is reasonable to expect that private 
consumption will fall in t+1. Because families have to save, at 
present, to finance added public spending in t+1, consumption 
in t will have to be reduced. With a Keynesian multiplier, the 
lower current-consumption level implies a contemporary decline 
in output, the output gap and inflation. The contrary case could 
be interesting, because current output (as well as the output gap) 
would increase, thus forcing up the price level, if individuals be-
lieve current government expenditure (in t) is greater than its 
trend in long-term sustainability (in t+1). In short, individual ex-
pectations with respect to current and future fiscal action could 
affect inflation directly and induce money expansion through a 
higher price level.  

2.2 Review of Previous Empirical Work  

The inflationary effects of a budget deficit have been the object 
of extensive empirical evaluation at international level, with 
mixed results. There are some remarkable papers that found no 
significant relationship between budget deficit, money growth, 
and inflation. In principle, this could be consistent with the New 
Keynesian standard model with ricardian fiscal regimes. Several 
other papers found results to the contrary: namely, significant 
positive inflationary effects of budget deficit, which could be co-
herent with the MH, SW-H or FTPL approaches.  

Using postwar data for the US and twelve other developed and 
developing countries, King and Plosser (1985) examined the 
connection between government deficit and factors that influence 
inflation in neoclassical macroeconomic models; i.e. factors affect-
ing the supply of, or demand for money. With an unstructured 
approach (basic regularities in the data), they found little evi-
dence that deficit played an important role in postwar inflation by 
exerting pressure on the central bank to print money. Karras 
(1994) investigated the impact of budget deficit on money 
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growth, inflation, investment and real output for a wider sample 
(32 countries), including developed and developing economies. 
He used annual data (1950-1989) to estimate reduced form equa-
tions and found, among other things, that i) deficits are generally 
not monetized and, therefore, do not produce inflation via mone-
tary expansion; and ii) deficits are not inflationary, even by virtue 
of their aggregate-demand effects.     

Using a variety of indicators of central bank independence, 
Sikken and Haan (1998) found analogous outcomes for a group 
of 30 developing countries. Basically, they tested whether a rela-
tionship exists between central bank independence and the gov-
ernment budget deficit, and whether such independence affects 
monetization of the deficit. They concluded there is no relation-
ship between central bank independence and the budget deficit 
level. Other findings that show fiscal deficit does not contribute 
significantly to money growth and inflation are reported by Pro-
topapadakis and Siegel (1987) and by Barnhart and Darrat 
(1988) for samples that include developed economies, and by De 
Haan and Zelhorst (1990) for developing countries.  

In a case study for the US, Joines (1985) empirically analyzed 
the relationship between government budget deficits and the 
growth of high-powered money during an extended period 
(1866-1983). Through reduced-form equations, he provides no 
evidence that growth in high-powered money is related to the 
non-war government deficit, after controlling for the level of 
overall economic activity. His results are consistent with the view 
that the government has set its real targets for the deficit and for 
high-powered money growth independently of one another.    

Among the papers with opposite results, Edwards and Tabel-
lini (1991) found that budget deficits are an important determi-
nant of inflation. They used cross section techniques for a wide 
sample of developed countries. The remaining papers with simi-
lar findings are case studies of specific countries. For instance, 
Favero and Spinelli (1999) assessed the relationship among these 
variables for an extended period (1875-1975) in Italy. In doing 
so, they confirmed the positive long-term causal direction from 
budget deficit to money growth and from money growth to infla-
tion, emphasizing the effects vary according to the degree of cen-
tral banking independence and the type of monetary policy  
regime.  
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Metin (1998) evaluated annual fiscal and monetary data for 
Turkey (from 1950 to 1987) and found the budget deficit and 
government debt monetization affected the price level signifi-
cantly. For the same country, Özata (2000) found the price level 
has been adjusted to the monetary imbalances caused by the 
Turkish government’s fiscal imbalances. Tekin-Koru and Özmen 
(2003), on the other hand, confirmed the aforementioned results 
for Turkey, but used a vector error correction model. For the 
Democratic Republic of the Congo, Nachega (2005) assessed the 
fiscal dominance (FD) hypothesis during the period 1981-2003, 
using a cointegration analysis. His empirical findings reveal a 
strong and statistically significant long-term relationship between 
fiscal deficit and money growth, and between money creation and 
inflation. This supports the assumption that the FD hypothesis 
applies throughout the period studied. 

For Ghana, Sowa (1994) estimated an inflation equation for the 
period 1965-1991, carefully examining fiscal consistency under 
different regimes. On the whole, he found that inflation was in-
fluenced more by output volatility than by monetary factors in-
duced by the government’s deficit. However, inflation was on tar-
get during periods characterized by a fiscal discipline regime and 
exceeded the target during periods marked by fiscal incoherence. 
Later on, Ghartey (2001) found the fiscal deficit to be an infla-
tionary factor in Ghana for the period 1972- 1992, because an 
important amount of financing came from printing money. He 
concludes that budget-deficit monetization generated inflationary 
pressures, which created, in turn, an adverse environment for 
economic growth. Accordingly, it is crucial to steer public finances 
along a balanced path.  

For Colombia, there are no previous studies that empirically 
evaluate the relationship between budget deficit, money growth 
and inflation, as proposed in this paper. There are, of course, 
some remarkable papers assessing the bivariate relationship be-
tween money growth and inflation, but none of them explicitly 
points to the fiscal deficit as a possible source of money expansion 
and/or inflation. For instance, Misas, López and Querubín (2002) 
evaluated the relationship between money and inflation through 
neuronal network models. They found that, although monetary 
aggregates have been used traditionally as explanatory variables 
of inflation, the presence of asymmetries between monetary policy 
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and inflation explains the non-linear relationship between these 
variables. Jalil and Melo (1999) also found a non-linear relation-
ship between inflation and money growth, which could be used to 
forecast inflation. Finally, Misas, Posada and Vásquez (2001) ex-
plore ―for the period 1954-2000― the statistical relevance of the 
permanent components of the nominal quantity of money and 
real output, as relative components for the price level (CPI).  

3. THE DATA  

3.1 Choice of Variables and the Sample Period 

This paper proposes an evaluation of three systems, using the 
VEC model: z1,t=(∆Pt ΔM1t, DEFYt); z2,t=(∆Pt, ΔM0t, DEFYt); and 
z3,t=(∆Pt ΔM3t, DEFYt). The first, represented by z1,t, is the bench-
mark system and encompasses inflation (∆Pt), the money supply 
growth rate (ΔM1t) and the budget deficit of the central govern-
ment (DEFYt). The second and third systems (z2,t and z3,t), substi-
tute only the standard money supply (ΔM1) by its narrowest 
(ΔM0) and broadest (ΔM3) definition, respectively. The narrowest 
definition of money supply (using the monetary base) includes 
the total amount of reserves held by the banking system, plus the 
currency in the hands of the public, while the broadest definition 
consists of M1, plus saving accounts and other denomination time 
deposits easily used in, or converted to use for transactions.  

The system z2,t is pertinent, since the government’s domestic fi-
nancing could be an important source of monetary base expan-
sion (M0), while z3,t is relevant for the presumed high substitut-
ability between monetary and non-monetary assets to conduct 
transactions. Inflation and the growth rate of money supply are 
derived, in practice, as the log-first-differences from the con-
sumer price index (CPI) and from the nominal monetary aggre-
gates. The prices and money series are from the database at the 
Central Bank of Colombia (Banco de la República, BR).  

An important question to emerge concerning the budget defi-
cit-money growth- inflation relationship is whether fiscal data 
needs to be used; namely, central government or general gov-
ernment fiscal data. The choice is not a trivial one. Even if the 
central government deficit (and its financing) is related more to 
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money expansion, the general government deficit could be re-
lated more to the inflation process. After analyzing the empirical 
results for both cases, we opted for the central government 
budget deficit (DEFYt), which is defined as the difference between 
total expenditure and total revenue in cash bases, expressed as a 
percentage of GDP. The budget deficit is, therefore, a positive 
number. 

In as much as the VEC model makes it possible to establish the 
causal long-term relationship between a set of variables, this pa-
per considers two samples in accordance with the availability of 
data. The first covers a 53-year period (from 1955 to 2007) and 
its management, employing annual data series. The fiscal budget 
is assembled by standardizing data from Junguito and Rincón 
(2004), Garcia and Guterman (1988) and the BR database. Never-
theless, because the VEC technique relies heavily on the existence 
of consistent quarterly data over a long period of time, we con-
sider a second sample that covers the last 25 years (1982Q1 to 
2007Q4). In this case, the fiscal budget is attained by homogeniz-
ing the databases of the National Planning Department (DNP) and 
the BR (Website and the monthly review). The quarterly series 
are seasonally adjusted. Figures 1 and 2 show the data for these 
samples. 

Two periods with important fiscal unbalances are clearly shown 
in the top panel of Figure 1: the first, at the beginning of the 
eighties, and the second, at the end of the nineties. However, the 
fiscal deficit grew extraordinary in the latter period, rising to 6% 
of GDP in 2000 (deficit in cash bases), partially as result of the se-
vere economic slump at the end of the nineties, but also as a re-
flection of structural problems with central government finances.7 
Even though the fiscal balance improved considerably during the 
final years (2004 to 2007), the government’s fiscal position re-
mains highly imbalanced (deficit equivalent to 4% of GDP). 

Analyzing quarterly data (Figure 2), the minimum values for 
the fiscal deficit are recorded in the first quarters of 1985Q1 and 
1990Q1, with -2.9% and -4.1% of GDP, respectively (by definition, 
negative numbers mean fiscal surplus). The maximum values are 
recorded in the fourth quarters of 2000Q4 and 2001Q4 (8.2% and 
 

7 Lozano (2004) offers a complete analysis of the structural problems of pub-
lic finances in Colombia.   
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7.1% of GDP). The pattern of low-value deficits during the first 
quarters and high-value deficits during the fourths is repeated 
each year, reflecting a particular dynamic induced by the tax and 
budgetary institutions. Given the way the tax calendar is designed 
(especially for income tax), the major taxes are collected in first 
six months of each year; however, according to budgetary prac-
tices, a substantial share of payments is made in the second half of 
the year. 

Inflation has exhibited a great deal of fluctuation in the last 
fifty years. During the first half of the seventies, the inflation rate 
showed a remarkable degree of acceleration. Subsequently, and 
for a period of twenty years (between 1975 and 1995), the annual 
inflation rate fluctuated around 25%, with the highest rates oc-
curring in 1977 and 1991 (33.7% and 30.4%, respectively). Infla-
tion has been on a downward trend since the beginning of the 
nineties. At the present time, the annual rate of inflation oscillates 
around 6% (Figure 1).   

Using quarterly data, the inflation rate (average) starts with a 
maximum value of 8.9% in the first quarter of 1988 and recorded 
a minimum value of 0.28% in the third quarter of 2007. Contrary 
to what happens with the dynamics of the budget deficit, the 
highest inflation rate is recorded in the first quarter of each year, 
while the lowest rate is attained in the third quarter. 

Finally, the bottom panels in Figures 1 and 2 show the growth 
rate for the monetary aggregates: the standard money supply 
(M1), the monetary base (M0) and M3. A look at the quarterly se-
ries shows M1 and M0 exhibit similar time-behaviour (stationary 
pattern), even though M1 is highly dispersed. Notice when the 
Colombian economy faced the lowest growth phase (between 
1997 and 2002), the variation in M1 was higher. As we mentioned 
previously, the inclusion of M0 and M3 could be interesting from 
an empirical standpoint. However, from a theoretical point of 
view, M1 is the candidate to explore the long-term relationship 
with inflation and budget deficit. 

3.2 Properties of the Systems 

Two statistical properties are required of the variables used in 
the VEC model: non-stationary and cointegrated. A time series is 
non-stationary, if its mean and variance are time-dependent, which 
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is very common in the economic variables we chose for this pa-
per. Furthermore, if the variables have a common stochastic 
trend, which means they move together in the long-term, they 
are cointegrated. The VEC model is one of the most recom-
mended specifications for analyzing variables of that nature, since 
it offers more and better information compared to other data 
generation processes.  

The analysis begins by testing the set of variables contained in 
z1,t, z2,t and z3,t for the presence of unit roots and the possibility of a 
common stochastic trend among them. Three test statistics are 
used: the Augmented Dickey-Fuller test (ADF, 1979), the Phillips-
Perron test (PP, 1988) and the GLS transformed Dickey-Fuller test 
(DFGLS, 1996). The most common is the ADF-test, which allows 
for series with a deterministic component. It also makes it possi-
ble to include a high number of lags, which is useful for high fre-
quency series. The null hypothesis (Ho) denotes the presence of a 
unit root in each variable. When H0 is rejected, the variables are 
stationary.  

The optimal lag lengths are fixed on four variables with quar-
terly frequency (and two with annual frequency).8 The tests con-
tain constant and exogenous linear trends. Table 1 reports the 
ADF unit root tests in which all the series are integrated of order 
one, I(1), and robust across the other alternative tests (at 0.05 lev-
els of significance). Although the tests for the annual frequency 
variables are not shown, their results are similar.  

A system that involves non-stationary variables presents an 
equilibrium or long-term relationship, provided those variables 
do not move independently of one of another (i.e. are cointe-
grated). Initially, we explored this long-term relationship using 
the cointegration methodology developed by Johansen-Juselius 
(1990). The test provides two types of proof: the maximum ei-
genvalue (λmax) and trace statistical (λtrace). The maximum eigen-
value and trace tests proceed sequentially from the first hypothe-
sis –no cointegration– to an increasing number of cointegrating 
vectors. The λmax is based on the null hypothesis that the number 
of cointegrating vectors is r in contrast to the alternative r+1 
cointegrating vectors, while the λtrace is based on the null hypothesis 
 

8 According to Akaike’s criterion (AIC), Schwarz’s criterion (SC) and Hannan-
Quinn’s criterion (HQC). 



I. LOZANO 81 

that the number of cointegrating vectors is less than or equal to r 
in contrast to a general alternative. The results of these tests for 
z1,t, z2,t and z3,t, are reported in Table 1. Clearly, the null hypothe-
sis of no-cointegration (i.e. r=0) is rejected with both λmax and 
λtrace, but not the alternative hypothesis of at least one cointegra-
tion vector (r=1), at 0.01 level of significance.    

TABLE 1. UNIT ROOT AND COINTEGRATION TESTS (USING QUARTERLY 
DATA) 

Unit Root Test 

 ADF-t 

 P M1 M0 M3 DEFY 

Levels -2.3841 -2.6698 -3.0741 -0.7692 -0.2685 
First differences -4.2418a -3.8906a -6.8053a -12.034a -7.422a 

Johansen Contegration Test 

Hypotheses r = 0 r ≤ 1 r ≤ 2 

Z1 Eigenvalue 0.2555 0.0373 0.0145 
 λtrace 34.7792a 5.2677 1.4625 
 λmax 29.5114a 3.8052 1.4625 

Z2 Eigenvalue 0.2250 0.0337 0.0163 
 λtrace 30.5842a 5.0832 1.6467 
 λmax 25.5009a 3.4365 1.6467 

Z3 Eigenvalue 0.1806 0.0392 0.0111 
 λtrace 25.0458a 5.1247 1.1186 
 λmax 19.9211a 4.0060 1.1186 

a Denotes rejection of the hypothesis at the 0.01 level. 

4. THE VECTOR ERROR CORRECTION MODEL:  
NATURE AND RESULTS 

4.1 The Model 

The VEC model is used to establish the causal long-term or 
equilibrium relationship among a set of variables. In addition, 
when an unexpected shock results in any variable of the system 
deviating temporarily from the equilibrium path, the model also 
allows us to evaluate the short-term dynamic adjustment. To 
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facilitate the VECM description, we redefine the variables of z1,t as 
z1,t = (x1t, x2t, x3t)´, where x1t = ∆Pt ; x2t = ΔM1t and x3t = DEFYt. 

The equilibrium relationship between the variables of z1,t could 
be given by the equation 1 1, 2 2, 3 3,´ 0t t t tz x x xβ β β β= + + = , where 

1 2 3( , , )´β β β β=  are the parameters to fix that relationship. For a 
particular period, the long-term relationship is not usually satis-
fied; that is, it could be that ´ t tz yβ = , where yt is a stochastic vari-
able representing deviations from the equilibrium level. If the 
equilibrium relationship actually exists, it is plausible to assume 
the z1,t variables move together and yt is stable.  

To make things easier, it is usually assumed the long-term rela-
tionship is given by 1, 2 2, 3 3,t t tx x xβ β= + , where we normalized in β1 
(β1=1). The VECM starts by emphasizing that changes in variables 
in period t depend on deviations from this equilibrium relation-
ship in period t-1, which means: 

1, 1 1, 1 2 2, 1 3 3, 1 1,( )t t t t tx x x xα β β μ− − −Δ = − − +  

(1)                    2, 2 1, 1 2 2, 1 3 3, 1 2,( )t t t t tx x x xα β β μ− − −Δ = − − +  

3, 3 1, 1 2 2, 1 3 3, 1 3,( )t t t t tx x x xα β β μ− − −Δ = − − +  

where the α’s are parameters that measure the deviations and the 
μ’s represent the error terms. Moreover, the model assumes that 
changes in the variables in t depend not only on deviations from 
this equilibrium relationship, but also on changes in each of the 
variables in period t-1. Thus,   

    1, 1 1, 1 2 2, 1 3 3, 1 11 1, 1 12 2, 1 13 3, 1 1,( )t t t t t t t tx x x x x x xα β β γ γ γ μ− − − − − −Δ = − − + Δ + Δ + Δ +  

(2) 2, 2 1, 1 2 2, 1 3 3, 1 21 1, 1 22 2, 1 23 3, 1 2,( )t t t t t t t tx x x x x x xα β β γ γ γ μ− − − − − −Δ = − − + Δ + Δ + Δ +  

    3, 3 1, 1 2 2, 1 3 3, 1 31 1, 1 32 2, 1 33 3, 1 3,( )t t t t t t t tx x x x x x xα β β γ γ γ μ− − − − − −Δ = − − + Δ + Δ + Δ +  

where the parameter γ’s denote the last effects. The close rela-
tionship between the VEC model –represented by (2)– and the 
cointegration relations can be checked by reordering any Δxi 
equation, 

(3) 1, 1 2 2, 1 3 3, 1 , 1 1, 1 2 2, 1 3 3, 1 ,( )i t t t i t i t i t i t i tx x x x x x xα β β γ γ γ μ− − − − − −− − = Δ − Δ − Δ − Δ −  

If we assume, for instance, that the cointegration order is I(1), 
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as was found for the z’s in section 3, the right side of (3) is stable, 
I(0), as long as the μi errors are white noise. If, moreover, αi ≠ 0, 
then 1, 1 2 2, 1 3 3, 1t t tx x xβ β− − −− −  is also stable. Therefore, the β ’s unam-
biguously represent a cointegration relation.  

The system (2) can be represented, in a matrix shape, as: 

1 1 1´t t t tz z zαβ μ− −Δ = + Γ Δ +   or 

(4)                               1 1 1t t t tz z z μ− −Δ = Π + Γ Δ +   

where, 1, 2, 3,( , , )´;t t t tz x x x=  1, 2, 3,( , , )´;t t t tμ μ μ μ=  
1

2

3

;
α

α α
α

⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

 

2 3´ (1, , );β β β= − − and 
11 12 13

1 21 22 23

31 32 33

γ γ γ
γ γ γ
γ γ γ

⎡ ⎤
⎢ ⎥Γ = ⎢ ⎥
⎢ ⎥⎣ ⎦

. 

In (4) ´αβΠ = , where α and β are matrices of order K x r, the 
range of Π corresponds to a cointegration rank of the system (in 
our case 0< r < 3), while β represents the cointegration matrix. 

Finally, the model is generalized to include two extensions. On 
the one side, the lag number of Δz is expanded up to period t-
ρ+1 and, on the other, a deterministic term εt is included, which 
may be present in both the cointegration process and the VECM. 
The deterministic term (as an option extension) offers advantages 
to the model’s estimation and could be a constant, εt = ε0, a lineal 
trend, εt=ε0 + ε1t, or simply a seasonal dummy variable (Lütke-
pohl, 2005). Notice that ε0 and ε1 are vectors of fixed parameters 
of dimension K. If we assume that εt = ε0, then: 

(5)           1 1 1 1 1 0..............t t t t tz z z zρ ρ ε μ− − − − +Δ = Π + Γ Δ + + Γ Δ + +  

which is the final VEC model specification, where the Γj 
(j=1,……,ρ-1) represent the short-term parameters and Π de-
notes the long-term parameters of the model. More specifically, 
in αβ ′Π = , α  and β  are 3 x r matrices that represent, respec-
tively, the short-term to long-term adjustment coefficients and 
the cointegration vector (or the long-term relationships among 
the set of variables). 
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4.2 Results 

4.2.1 Results With Quarterly Data: Period 1982Q1 to 2007Q4  

Table 2 contains the VECM estimates for the benchmark system 
z1,t, and also for z2,t and z3,t, using quarterly data for the last 25 
years. The series are seasonally adjusted as a deterministic term 
option. Based on AIC, SC and HQC criteria (footnote 8), four 
were chosen as the optimum lag lengths for the VAR in the 
VECM. The systems contain at least one cointegration relationship 
(Table 1).  

The cointegration vectors are normalized in prices and money 
supply to obtain the long term equations of these variables. In the 
first case (when the system is normalized in prices, β1=1), we find 
the long-term inflation equation is dependent upon money sup-
ply and fiscal deficits. In the second (when β2=1), we obtain the 
long-term money growth equation dependent on inflation and 
fiscal deficits. Since we are particularly interested in the effects of 
the fiscal deficit, we do not normalize in this variable. The two-
equation system provides economically and statistically significant 
information, as long as both systems are supported by tests for 
exclusion, stationarity and weak exogeneity, which are usual in 
VEC modeling. Equations and tests are used together for an em-
pirical assessment of the theoretical approaches described in sec-
tion 2.  

The exclusion test evaluates the relevance (or significance) of 
each variable within the long-term equations, while the stationar-
ity test verifies this statistical property for time series data. If the 
null hypothesis is rejected in the first case, the tested variable has 
not been excluded from the system. The weak exogeneity test is 
used to verify whether or not the variables employed as explana-
tory variables (usually located on the right-hand side of the equa-
tion) are exogenous to the system and, in turn, if the variable 
chosen to be explained (located on the left-hand side) is en-
dogenous to the system. In this case, if the null hypothesis is not 
rejected, the tested variable satisfies weak exogeneity. Conse-
quently, proof of weak exogeneity becomes in one of the most 
relevant tests for empirically validating the causal relationship be-
tween fiscal deficit, monetary growth and inflation.  
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TABLE 2. COINTEGRATION ANALYSIS FOR Z1, Z2 AND Z3 (With Quarterly 
Data: 1982Q2-2007Q4) 

Benchmark System z1 (ΔP, ΔM1, DEFY) 

 Standardized Eigenvectors (β ’s) 

 ΔP ΔM1 DEFY 

First vector 1.000000 -0.957048b 0.437089 
Second vector -1.044880b 1.0000000 -0.456705a 

 Standardized Adjustment Coefficients (α ’s) 

 α 1 α 2 α 3 

Δ2P -0.166146b 0.159010b -0.072621b 
Δ2M1 0.408708a -0.39115a 0.178642a 
Δ2DEFY 0.029584 -0.028313 0.012931 

 Test for Exclusion: LR~X2 (r) 

 ΔP ΔM1 DEFY 

 47.89a 53.45a 6.00a 

 Multivariate Statistics for Testing Stationary: LR~X2 (p-r) 

 ΔP ΔM1 DEFY 

 57.29a 53.88a 57.01a 

 Test for Weak Exogeneity: LR~X2 (r) 

 ΔP ΔM1 DEFY 

 39.53a 25.95a 0.00 

System z2 (ΔP, ΔM0, DEFY) 

 Standardized Eigenvectors (β ’s) 

 ΔP ΔM0 DEFY 

First vector 1.000000 -0.885107b 0.172814 
Second vector -1.129807b 1.000000 -0.195246 

System z3 (ΔP, ΔM3, DEFY) 

 Standardized Eigenvectors (β ’s) 

 ΔP ΔM3 DEFY 

First vector 1.000000 -0.764105b 0.083620 
Second vector -1.308721b 1.000000 -0.109435 

a Indicates significance at the 0.05 level. b Indicates significance at the 0.01 level. 
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Price and Money Supply Equations in the Benchmark System (z1)  

By normalizing cointegration vectors in both price (β1=1) and 
money supply (β2=1), on the one side, and taking into account 
the significance level of the long-term parameters, on the other, 
we obtain the following long-term equations (z1 from Table 2) 

(6)                                       ∆P = 0.957 ΔM1 

(7)                              ΔM1 = 1.044 ∆P + 0.456 DEFY 

The money supply coefficient of the inflation equation (6) has 
the expected sign. The value of 0.96 suggests that a one percent-
age point increase in the M1 growth rate induces, on average, an 
increase of about 0.96 percentage points in the inflation rate. The 
magnitude of this effect (close to one) is similar to the evidence 
found in other countries, using analogous or different tech-
niques. McCandless and Weber (1995), for instance, found a 
long-term correlation coefficient of 0.958 among these variables 
for a period of 30 years in 110 countries. Because the parameter 
of the budget deficit has significance problems, that variable is not 
included.   

Equation (7) shows that M1 grows with inflation and fiscal defi-
cit. Intuitively, this seems realistic. In particular, a one percentage 
point increase in the fiscal deficit (as a share of GDP) leads to an 
increase of about 0.46 percentage points in the M1 growth rate. 
The size of this parameter looks acceptable, above all when com-
pared to what is found in other countries. For instance, Tekin-
Koru et al. (2003) found a β of 0.434 for Turkey. The standardiz-
ing adjustment coefficients (α’s) indicate a relatively rapid adjust-
ment in inflation and money growth to disequilibrium (between 
two and six quarters). 

The expected sign and the significance level of the coefficients 
are not enough to conclude the existence of a causal long-term 
relationship among the variables of z1. As previously mentioned, 
it requires further analysis of the exclusion, stationarity and weak 
exogeneity tests, the results of which are presented in Table 2. 
According to the exclusion test (X2 (r)), the null hypothesis is re-
jected for the three variables, at 95% confidence; in other words, 
all the variables are pertinent (significant) to the system. Hence, 
equations (6) and (7) reveal valuable information, in principle. 
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Equally satisfactory results are obtained with the stationarity tests 
(X2(p-r)), which corroborate the previous unit root test (section 
3.2), at 95% confidence. 

The weak exogeneity test provides surprising results. The null 
hypothesis is not rejected at 5% significance, only in the case of 
the budget deficit. Consequently, the evidence supports the idea 
that fiscal deficit is actually the only exogenous variable in systems 
(6) and (7), while money growth and inflation are jointly 
(endogenously) determined. These empirical findings are crucial 
to establishing the scope of the theoretical approaches, in the fol-
lowing sense. 

First, because money supply does not satisfy the weak exogene-
ity test, it is difficult to validate the orthodox monetarist hypothe-
sis (MH) whereby one-time proportional changes in the nominal 
quantity of money lead to equal proportional changes in the 
prices level. Our results merely confirm the long-run inflation 
rate is linked closely to growth in money supply. Secondly, as we 
found no evidence that fiscal deficit is a direct cause of long-run 
inflation, with money supply playing no role, equation (6) offers 
no support to the fiscal theory of the price level (FTPL). In a re-
cent paper, Lozano and Herrera (2008) found no evidence to 
support a fiscal dominance relationship between fiscal and mone-
tary policies in Colombia for the period 1990 to 2007. These two 
empirical results are coherent, since the FTPL and fiscal domi-
nance are proximate concepts. Thirdly, because the results pre-
sented in Table 2 clearly offer no evidence of a money growth 
equation conditioned by weakly exogenous inflation, the new 
Keynesian (NK) endogenous money hypothesis is difficult to cor-
roborate.  

Consequently, we conclude that the most appropriated ap-
proach to understanding the relationship between budget deficit, 
monetary growth and inflation in Colombia is given by the Sar-
gent and Wallace hypothesis (SW-H). Previously, we mentioned 
this hypothesis consists of two parts. One concerns causality and 
calls for the budget deficit to cause money growth and, subse-
quently, money growth to cause inflation. The other is exoge-
nously, in which fiscal deficit is required to be weakly exogenous, 
particularly in the long-term money growth equation. Even if, up 
to now, the first requirement is not entirely proved in this paper, 
the second is.  
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The close long-term relationship between inflation and money 
supply shown in (6) has been explored empirically, particularly 
through correlation analysis. As McCandless et al., point out, 
even though correlations are not direct evidence of causality, they 
do lend support to causal hypotheses that yield predictions con-
sistent with the correlations. We end this section with the results 
of a pair-wise granger-causality test for z1 variables (Table 3).  

TABLE 3. RESULTS OF PAIR-WISE GRANGER CAUSALITY TEST (F-Statistic) 

Quarterly: 1982Q1-2007Q4 Annual: 1955 -2007 

Causal direction Causal direction 
 
 
Pair-Variables → ← → ← 

∆M1, ∆P 31.834b 19.126b 3.551 6.179a 
DEF, ∆P 13.125b 4.083a 3.042 0.579 
DEF, ∆M1 5.670b 2.487 2.083 0.206 

a Denotes significance at a 0.05 level. b Denotes significance at a 0.01 level.      

Using the highest significance level (denoted by b), we find evi-
dence, first, of fiscal deficit granger-cause money supply growth 
(which is consistent with SW-H) and, secondly, money supply 
growth granger-cause inflation (albeit the opposite is also true; 
that is, inflation granger-cause money supply growth). Notice that 
these conclusions do not hold when annual data for a longer pe-
riod are used.  

Price and the Narrowest and the Broadest  
Money Supply Equations (z2 and z3) 

The long-term coefficients (β’s) for systems z2 and z3 are pre-
sented in the lower part of Table 2. These systems use the nar-
rowest and the broadest definitions of money supply growth, re-
spectively. In section 3.1 we noted the empirical valuation of z2 

could be relevant, since government borrowing (deficit) might be 
an important source of monetary base expansion (∆M0), while z3 
could corroborate the high substitutability conjecture between 
monetary and non-monetary assets to conduct transactions. 

When normalizing cointegration vectors in prices (β1=1), we 
find the expected sign for both the narrowest and the broadest 
definitions of money supply in price equations (at the highest 
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level of significance). In the first case, the parameter β2 suggests 
that a one percentage point increase in the monetary base (M0) 
growth rate has induced, on average, an increase of about 0.88 
percentage points in the inflation rate. Once again, the lower size 
of this parameter (with respect to M1) is comparable to what is 
found in other studies (i.e. McCandless and Webwer, 1995, who 
found a long-term correlation coefficient of 0.925 among these 
variables). In the second case (price equation with the broadest 
definition of money supply), the coefficient is 0.76.  

As to the role of the fiscal deficit, our estimates do not proffer 
conclusive results in these systems, as the parameters do not pre-
sent a suitable significance. Moreover, contrary what is showed 
for the benchmark system (z1), the null hypothesis of the exclu-
sion test is not rejected for fiscal deficit in z2 and z3 (X2(r)=0.07 
and X2 (r)= 0.05, respectively),9 which means this variable is not 
relevant to the systems. Nonetheless, the results of the stationarity 
and weak exogeneity tests for z2 and z3 are analogous with what is 
found for z1. Although the results of these tests are not presented 
in Table 2, they are available from the author upon request.  

4.2.2 Results With Annual Data: Period 1955 to 2007 

The empirical procedure described in section 4.2.1, is con-
ducted with annual data for the period 1955 to 2007. Essentially, 
the idea is to corroborate the results obtained with the bench-
mark system, using quarterly data, but for a longer period and 
with annual series. To begin with, we ensure the statistical prop-
erties of the variables are met (unit root and cointegration test). 
Afterward, we do the VECM estimates for similar systems: z1, z2 
and z3. Finally, the tests for exclusion, weak exogeneity, and sta-
tionarity are provided on each one. The new results are shown in 
Table 4.  

Both the size and the sign of the long-term parameters (β’s) in 
all the systems are close to those obtained with quarterly data. 
The long-term ample relationship between money growth and in-
flation is corroborated with the three money definitions: 0.84 
with M1; 0.73 with M0 (base); and 0.71 with M3. The results of 
the stationarity, weak exogeneity and exclusion tests are analogous  
 

9 The critical value for the exclusion test is 3.84, at a 0.05 confidence level.  
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TABLE 4. COINTEGRATION ANALYSIS FOR Z1, Z2 AND Z3 (With Annual Data: 
1955-2007) 

Benchmark System z1 (ΔP, ΔM1, DEFY) 

 Standardized Eigenvectors (β ’s) 

 ΔP ΔM1 DEFY 

First vector 1.000000 -0.837684b 0.722976 
Second vector -1.193768b 1.000000 -0.863066 

 Standardized Adjustment Coefficients (α ’s) 

 α1 α2 α3 

Δ2P -0.388369b 0.325330b -0.280781b 
Δ2M1 0.418193b -0.350314b 0.302344b 
Δ2DEFY 0.011906 -0.009974 0.008608 

 Test for Exclusion: LR~X2 (r) 

 ΔP ΔM1 DEFY 

 14.98a 16.56a 3.83 

 Multivariate Statistics for Testing Stationary: LR~X2 (p-r) 

 ΔP ΔM1 DEFY 

 18.45a 18.85a 17.75a 

 Test for Weak Exogeneity: LR~X2 (r) 

 ΔP ΔM1 DEFY 

 10.64a 5.16a 0.09 

System z2 (ΔP, ΔM0, DEFY0.09) 

 Standardized Eigenvectors (β ’s) 

 ΔP ΔM0 DEFY 

First vector 1.000000 -0.730609b -0.153536 
Second vector -1.368721b 1.000000 0.210148 

System z3 (ΔP, ΔM3, DEFY) 

 Standardized Eigenvectors (β ’s) 

 ΔP ΔM3 DEFY 

First vector 1.000000 -0.714958b 0.036401 
Second vector -1.398684b 1.000000 -0.050914 

a Indicates significance at the 0.05 level. b Indicates significance at the 0.01 level. 
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to the previous case.10 Once again, the budget deficit continues to 
be the only exogenous variable in the benchmark system, while 
money growth and inflation are determined jointly (endoge-
nously). 

Regarding the fiscal deficit, the VEC-new-sample model pro-
vides no results to support the role assigned in the previous case. 
The size of the budget deficit parameter in the money supply 
equation is larger than what is included in equation 7. Nonethe-
less, its significance level is below 0.1. In addition, when examin-
ing the pair-wise granger causality test (Table 3), we found no 
evidence that the fiscal deficit caused growth in money supply 
during this longer period. Hence, we cannot conclude that the 
fiscal deficit had inflationary effects for the period 1955 to 2007 
as, in fact, we did conclude for a shorter period (from 1982 to 
2007).      

5. CONCLUDING REMARKS 

This paper attempts to offer evidence on the causal long-term re-
lationship between budget deficit, money growth and inflation in 
Colombia, considering the standard (M1), the narrowest (M0-
Base) and the broadest (M3) definitions of money supply. The 
Johansen cointegration test suggests there is at least one cointe-
gration vector among these variables. Under such circumstances, 
we employed a vector error correction (VEC) model, since it offers 
more and better information compared to other data generation 
processes. The VEC model was estimated for two samples accord-
ing to data availability. The first covers a period of 53 years (from 
1955 to 2007) and is done with annual series. Nevertheless, as the 
VEC technique relies heavily on the existence of consistent quar-
terly data over an amply long period of time, we considered a 
second sample from 1982Q1 to 2007Q4.  

The results point to a close long-term relationship between in-
flation and money supply, comparable to what is found in other 

 
10 Surprisingly, for the exclusion test, the null hypothesis is not rejected 

lightly for the fiscal deficit at the 0.05 level of significance: X2(r)=3.83 versus a 
critical value of X2(r)C-0.05=3.84. Nevertheless, this hypotheses is rejected at the 
0.1 level of significance X2(r)C-0.1=2.705.  
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countries with analogous or different techniques (the long-term 
coefficient is 0.96 for the shorter period). As expected, this coeffi-
cient is lower with the narrowest and the broadest definition of 
the monetary aggregate (0.88 and 0.76, respectively). With re-
gard to the role of the fiscal deficit, the VEC estimates provide 
evidence that a one percentage point increase in the fiscal deficit 
(as a share of GDP) leads an increase of almost 0.46 percentage 
points in the M1 growth rate. The size of this parameter looks 
also acceptable, above all when compared to what is found in 
other emerging countries.  

The causal long-term relationship between budget deficit, 
money growth and inflation could vary depending on the degree 
of independence of the central bank and the type of monetary-
policy regime, as it has been explored in other studies. However, 
these subjects are beyond the scope of this paper and should be 
the subject of further research.  

Based on i) the sign of the long-term parameters and their sig-
nificance level; ii) the tests for exclusion, stationarity and weak 
exogeneity; and iii) the pair-wise granger-causality test for the 
benchmark system variables, we conclude that the Sargent and 
Wallace hypothesis (SW-H) could be the most appropriate ap-
proach to understanding the dynamics among this set of variables 
in Colombia as of 1980. The SW-H has two parts. One concerns 
causality and calls for the budget deficit to cause money growth 
and, subsequently, money growth to cause inflation. The other is 
exogenous, in which fiscal deficit is required to be weakly exoge-
nous, particularly in the long-term money growth equation. Our 
findings do not uphold the orthodox monetarist hypothesis (MH), 
the fiscal theory of the price level (FTPL) or the new Keynesian 
(NK) endogenous money hypothesis. 

REFERENCES 

Barnhart, S., and A. Darrat (1988), “Budget deficits, money 
growth and causality: Further OECD evidence”, Journal of Inter-
national Money and Finance, vol. 7, June, pp. 231-42.  

De Haan, J., and D. Zelhorst (1990), “The impact of government 
deficit on money growth in developing countries”, Journal of 
International Money and Finance, vol. 9, December, pp. 455-69. 



I. LOZANO 93 

Dickey, D., and W. A. Fuller (1979), “Distribution of the estima-
tors for autoregressive time series with a unit root”, Journal of 
the American Statistical Association, vol. 74, pp. 427–31. 

Edwards, S., and G. Tabellini (1991), “Explaning fiscal policies 
and inflation in developing countries”, Journal of International 
Money and Finances, vol. 10, pp. 16-48.  

Favero, C., and F. Spinelli (1999), “Deficit, money growth and in-
flation in Italy: 1875-1994”, Economic Notes, vol. 28, no 1, pp. 
43-71. 

Galí, J. (2008), Monetary Policy, Inflation, and the Business Cycle: An 
Introduction to the New Keynesian Framework, Princeton University 
Press, Princeton, N. J. 

Galí, J., and M. Gertler (2007), Macroeconomic modeling for monetary 
policy evaluation, Universitat Pompeu Fabra Department of 
Economics and Business (Working Papers, no 1039). 

García, J., and L. Guterman (1988), “Medición del déficit del sec-
tor público colombiano y su financiación: 1950-1986”, Ensayos 
sobre Política Económica (Banco de la República), no 14, Decem-
ber, pp. 115-33. 

Gerlach, Stefan (2004), “The two pillars of the European Central 
Bank”, Economic Policy, vol. 40, October, pp. 389-439. 

Ghartey, E. (2001), “Macroeconomic instability and inflationary 
financing in Ghana”, in Economic Modelling, vol. 18, 415-33. 

Harris, R. (1995), Cointegration Analysis in Econometric Modelling, 
ch. 5, Prentice Hall/Harvester Wheatsheaf, pp. 76-90. 

Jalil, M., and L. Melo (1999), Una relación no lineal entre inflación y 
los medios de pago, Mimeo, Banco de la República, December.  

Johansen, S., and K. Juselius (1990), “Maximum likelihood esti-
mation and inference on cointegration with applications to the 
demand for money”, Oxford Bulletin of Economics and Statistics, 
vol. 52, pp. 169–210. 

Joines, D. (1985), “Deficit and money growth in the United 
States: 1872-1983”, Journal of Monetary Economics, vol. 16, pp. 
329-51. 

Junguito, R., and H. Rincón (2004), La política fiscal en el siglo XX 
en Colombia, Banco de la República, August (Borradores de 
Economía, no 318).  

Karras, G. (1994), “Macroeconomic effects of budget deficit: Fur-
ther international evidence”, Journal of International Money and 
Finance, vol. 13, no 2, pp. 199-210. 



 MONEY AFFAIRS, JAN-JUN 2009 94 

King, R., and C. Plosser (1985), “Money , deficit and inflation”, in 
K. Brunner and A. H. Meltzar (eds.), Understanding Monetary 
Regimes (Carnegie-Rochester Series on Public Policy, pp. 147-
195). 

Lozano, I. (2004), Colombia´s public finance in the 1990s: a decade of 
reforms, fiscal imbalance, and debt, In Fiscal Deficits in the Pacific 
Region, Chap 5, Edited by Akira Kohsaka, Ed Routledge T & F 
G.  

Lozano, I., and M. Herrera (2008), Dominancia fiscal versus domi-
nancia monetaria: evidencia para Colombia, 1990-2007, Banco de 
la República (Borradores de Economía, no 485). 

Lütkepohl, H. (2004), Applied Time Series Econometrics, Edited by 
Helmut Lütkepohl. 

McCandless, G., and W. Weber (1995), “Some monetary facts”, 
Federal Reserve Bank of Minneapolis Quarterly Review, vol. 19, no 
3, pp. 2-11. 

Metin, K. (1998), “The relationship between Inflation and the 
budget deficit in Turkey”, Journal of Business & Economic Statis-
tics, vol. 16, no 4, October, pp. 412-22.  

Misas, M., E. López and P. Querubín (2002), La inflación en Co-
lombia: una aproximación desde las redes neuronales, Mimeo, Banco 
de la República, February. 

Misas, M., C. Posada and D. Vásquez, (2001), ¿Está determinado el 
nivel de precios por las expectativas de dinero y producto en Colombia?, 
Mimeo, Banco de la República, October. 

Nachega, J. (2005), Fiscal dominance and inflation in the Democratic 
Republic of the Congo, IMF (Working Paper, no 05/221). 

Nelson, E. (2003), “The future of monetary aggregates in mone-
tary policy analysis”, Journal of Monetary Economics, vol. 50, pp. 
1029-59. 

Nelson, E. (2008), Why money growth determines inflation in the long 
run: Answering the Woodford critique, Federal Reserve Bank of St. 
Louis (Working Paper, no 2008-013A). 

Özatay, F. (2000), The currency crisis in Turky, Ankara University 
(Working Paper).  

Phillips, P., and P. Perron (1988), “Testing for a unit root in time 
series regression”, Biometrika, vol. 75, pp. 335–46. 

Protopapadakis, A., and J. Siegel (1987), “Are money growth 
and inflation related to government deficit? Evidence from ten 



I. LOZANO 95 

industrialized economies”, Journal of International Money and Fi-
nance, pp. 31-48.  

Sargent, T, and N. Wallace (1981), “Some unpleasant monetarist 
arithmetic”, Federal Reserve Bank of Minneapolis Quarterly Review, 
vol. 5, pp. 1-17. 

Sikken, B., and J. de Haan (1998), “Budget deficit, monetization, 
and central bank independence in developing countries”, Ox-
ford Economic Papers, vol. 50, pp. 493-511.  

Sowa, N. (1994), “Fiscal deficit, output growth and inflation: Tar-
gets in Ghana”, in World Development, vol. 22, no 8, pp. 1105-
1117. 

Tekin-Koru, A., and E. Özmen (2003), “Budget deficits, money 
growth and inflation: The Turkish evidence”, Applied Econom-
ics, Taylor and Francis Journals, vol. 35, no 5, pp. 591-96. 

Wickens, M. (2008), Macroeconomic Theory: A Dynamic General Equi-
librium Approach, Princeton University Press, Princeton, N. J. 

Woodford, M. (1995), Price level determination without control of a 
monetary aggregate, National Bureau of Economic Research, Au-
gust (Working Paper, no 5204). 

Woodford, M. (2003), Interest and Prices: Foundations of a Theory of 
Monetary Policy, Princeton University Press, Princeton, N. J. 

Woodford, M. (2007), How important is money in the conduct of mone-
tary policy, NBER (Working Paper, no 13325). 



 



 

Paper prepared by B. Francis, T. Lorde, and K. Waithe in that order. B. Francis and T. 
Lorde are Lecturers in the Department of Economics, University of the West Indies, Cave 
Hill Campus, Bridgetown, Barbados; and K. Waithe is an Economist in the Ministry of 
Finance and Economic Affairs, Warrens, St. Michael, Barbados. 

MONEY AFFAIRS, JAN-JUN 2009 

Brian Francis 
Troy Lorde 
Kimberly Waithe 

Balance  
of payments  
adjustment  
in Barbados  

1. INTRODUCTION 

In September 1991, Barbados implemented a structural adjust-
ment programme aided by the international monetary fund 
(IMF). The government of Barbados invited the IMF to provide 
balance of payments support to the country’s depleted foreign re-
serves which had reached a low BBD 38.9 million. That diminu-
tion of the foreign reserves resulted from several factors; namely, 
fiscal over expansion that caused the central government’s fiscal 
deficit to rise to 7.5% of GDP in 1990; a bunching of external debt 
repayments; and poor performances of all the main foreign ex-
change sectors, particularly tourism, sugar, and manufacturing. 
The problems generated by the reduction in the country’s for-
eign reserves were exacerbated by the negative impact of the gulf 
war in Iraq which not only led to a decline in travel and tourism 
but also to an increase in the oil price and hence inflation, which 
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surged to an average of 6% in 1990 and 1991 both of which 
stood above the annual average rate of 3% for the Barbadian 
economy. 

The severity of the problems faced in 1991 was such that the 
government came under tremendous pressure from the IMF to 
devalue the local currency. That pressure was resisted through 
the implementation of tight fiscal and monetary reforms which 
resulted in among other things an 8% cut in public sector wages 
and the retrenchment of more than 3,000 government employees. 

It therefore came as no surprise when Arthur (2005)1 proposed 
several measures aimed at curtailing imports of consumer goods, 
as well as improving revenue generation that can, in turn, be 
injected into boosting the country’s productive capacity and, by 
extension, export potential. These measures clearly reflect the 
government’s response to what it perceived as potentially serious 
Balance of Payments (BOP) adjustment problems facing the econ-
omy. If not remedied, severe BOP problems could have serious 
consequences for macroeconomic stability within the Barbadian 
economy as evident in 1991. 

Clearly, given the decision of the government to intervene to 
resolve potential BOP challenges for the economy, several key 
questions arise. First, was there cause for concern? Second, what 
factors accounted for the BOP problems? Third, what were the 
proposed remedies? Fourth, what economic and historical ex-
periences provided the foundations for those BOP problems? 
Fifth, is there any theoretical justification for Arthur’s (2005) in-
tervention? Sixth, can the proposed remedies help relieve some 
of the pressures on the BOP? The search for answers to these key 
questions forms the basic motivation for our paper. We believe 
that answers to these questions could contribute to the policy de-
bate pertaining to the role of the government or market in resolv-
ing balance of payments problems in small, open economies like 
Barbados. In this light, the objective of our paper is to provide an 
economic analysis of the problem and its potential solutions based 
upon available data. 

 
1 By Arthur (2005) is meant Owen S. Arthur who was the Prime Minister and 

Minister of Finance in Barbados from 1994-2008. As Prime Minister, he was 
Head of the Government. Therefore, all references to Arthur (2005) throughout 
the paper are synonymous to the Government of Barbados.   
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To achieve our objective and provide answers to the six questions 
of interest, the rest of the paper is structured as follows. The an-
swer to the first question is discussed in section 2. This section 
presents a summary of the contextual framework within which 
Arthur (2005) proposed measures to tackle the potential BOP 
problems facing the country. The answer to the second and third 
questions are addressed in section 3, which documents and analy-
ses the main factors identified as the cause of the BOP problems 
and policies proposed by the Arthur (2005) to alleviate them. Sec-
tion 4, which addresses the fourth question, summarises the eco-
nomic and historical experiences of Barbados that have led to the 
evolution of the pattern of trade observed and BOP challenges. 
The fifth question is taken up in section 5, which highlights some 
of the main theoretical arguments for and against government’s 
intervention to resolve BOP problems, and the policies necessary 
to affect BOP equilibrium. This section also assesses these theo-
retical policy views within the context of the Barbados case. The 
final section contains some concluding remarks and provides an 
answer to the sixth question. 

2. THE CONTEXTUAL FRAMEWORK 

At present, the major challenges facing Barbados with respect to 
its balance of payments position relate directly to the country’s 
external trade balance and international reserves position. 

According to the Central Bank of Barbados Balance of Payments 
of Barbados 2006, during 2005, the visible trade balance deterio-
rated by BBD 229.2 million (11.8%) to BBD 2,171.1 million. In 
that same period, visible trade payments amounted to BBD 
2,928.2 million, compared to BBD 2,528.1 million one year ear-
lier, representing the largest outflow within the last decade. This 
expansion has been reflected in the burgeoning of merchandise 
imports, specifically in consumer and intermediate goods im-
ports. As illustrated in Figure 1, merchandise imports continuing 
on an increasingly upward trend since 1992, amounted to nearly 
50% of gross domestic product (GDP) by the end of 2005. Conse-
quently, the current account deficit expanded to an estimated 
12.3% of GDP, up from 12.0% in 2004 (see Figure 2).  

According to Summers (1996), a current account deficit in excess  
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of 5% of GDP should warrant some degree of concern. As Figure 2 
shows, with the marginal exception of 2001, Barbados’ current 
account deficit has persistently exceeded this threshold from 
1999-2005, a period of seven years. Summers maintained that 
such a scenario is even more critical if the deficit is particularly fi-
nanced in a way that leads to rapid reversals. This position gained 
greater prominence after empirical studies on the Asian crisis 
concluded that countries that were hit hard were those with large 
deficit/GDP ratios throughout the 1990s (Corseti, Pesenti and 
Roubini, 1999; Radelet and Sachs, 2000). 

As a result of this strong import growth, primarily driven by 
demand in the non-traded sectors, high international energy prices, 
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and the moderate decline in tourism (the country’s main foreign 
exchange earning industry), severe pressure has been placed on 
the Net International Reserves (NIR) of the monetary authorities. 
As such, the modest rise of BBD 48.7 million in the NIR in 2005 is 
primarily the proceeds of an international bond issue (BBD 245.2 
million) during the fourth quarter. This performance is a reversal 
from the BBD 312.9 million contraction in the previous year (see 
Table 1). Moreover, as illustrated in Table 1, the NIR without this 
foreign borrowing would actually register a decline of BBD 156.8 
million. Other significant increases in the NIR, such as in 1995, 
1999, 2000 and 2001, have also been supported by high amounts 
of foreign borrowing.  

TABLE 1. NET INTERNATIONAL RESERVES 

 
 
 

Years 

 
Changes in Net International  

Reserves (- increase/ 
+decrease) 

 
 

Bonds  
and Notes 

Changes in Net International  
Reserves without Foreign  

borrowing (- increase/ 
+decrease) 

1995 -82.8 80.8 -2.0 
1996 -173.2 -8.0 -181.2 
1997 -36.1 -48.0 -84.1 
1998 11.0 -48.2 -37.2 
1999 -73.9 90.0 16.1 
2000 -356.0 200.0 -156.0 
2001 -445.4 300.0 -145.4 
2002 47.7 -20.0 27.7 
2003 -136.9 -20.0 -156.9 
2004 312.9 -24.9 288.0 
2005 -48.7 205.5 156.8 

SOURCE: Central Bank of Barbados Balance of Payments of Barbados 2006. 

The Central Bank of Barbados Annual Report 2006 also notes 
that although Barbados registered a surplus on the capital and fi-
nancial account (BBD 671.7 million) in 2006, approximately BBD 
88.5 million above the balance recorded in 2005, this was insuffi-
cient to offset the external current account deficit. Thus, as in 
2005, the balance of payments was buttressed by significant for-
eign borrowing (BBD 135.9 million), and there was a BBD 37.6 
million reduction in the NIR. Taken together, this evidence 
clearly points to the unstable nature of Barbados’ NIR position.  
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Hence, the main thrust of the Government of Barbados’ eco-
nomic policy was to address certain structural trends in the coun-
try’s external trade and its international reserves position, both of 
which were sufficiently worrisome to warrant the attention of the 
Government. It is within this context that Arthur (2005) pro-
posed several solutions to the current balance of payments chal-
lenges facing the economy. The next section outlines the sources 
of Barbados’ external account woes and the proposed remedies. 

3. THE FACTORS AND THE PROPOSED REMEDIES 

3.1 Factors Responsible for the Balance of Payments Problems 

According to Arthur (2005), Barbados’ current BOP problems 
can be linked to several factors. However, the three that will be 
highlighted and analysed in this paper are: the huge and rapidly 
growing import bill; the inheritance of a weak export structure 
that relied too heavily on preferential access of agricultural com-
modities to the European Market; and macroeconomic factors, 
particularly easy access to credit.2  

In relation to the first factor, there has been a continued surge 
in import demand. At the end of 2005, retained imports 
amounted to BBD 2,911.0 million, a growth of 11.3% (BBD 294.8 
million). This increase was mainly due to a 16.4% increase in con-
sumer goods imports, particularly in food and beverages and mo-
tor car imports; growth in these areas was 14.1% and 17.8% in 
2003 and 2004 respectively.  

Additionally, the price of oil had more than doubled, moving 
from USD 30 per barrel to the unprecedented level of USD 70 per 

 
2 Other factors include the significant reduction in revenue generation from 

offshore financial services transactions and international business; the consolida-
tion of all of Barbados’ indirect taxes into one Value Added Tax; trade liberali-
sation efforts under the auspices of the World Trade Organisation; the imple-
mentation of the CARICOM Common External Tariff (CET); the Organisation for 
Economic Cooperation and Development harmful tax competition initiative that 
not only put the international business and financial sector’s development on 
pause, but threatened the very survival of the sector; and China joining the 
World Trade Organisation and its subsequent production of most of the world’s 
textiles. 
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barrel by the end of 2005. These high oil prices are unlikely to 
dissipate in the short or medium term and it is reasonable to as-
sume that prices will continue to rise for some time into the fu-
ture. In December 2007, crude oil prices rose to an all time high 
of USD 100 per barrel, putting pressure on the already high and 
rising import bill. The potential for severe natural disaster like 
hurricanes, earthquake or tsunami, compounds the risk and un-
certainty for the Barbadian economy. Recognising this, the Bar-
bados government sought to devise and implement strategies 
which would minimise the effect of these high oil prices.  

These strategies include intensification of efforts to maximise 
the production of crude oil and natural gas, diversification of the 
energy mix to make natural gas and other non-liquid fuels more 
dominant in the economy, introduction and maintenance of a 
comprehensive set of energy conservation and efficiency measures 
aimed at maximising the efficient use of energy, and ensuring 
that renewable energy plays a progressively more significant role 
in the economy.  

With reference to the second factor, it has been argued in the 
literature that the price concessions and guaranteed access for 
many African, Caribbean and Pacific (ACP ) States’ exports to the 
European Union (EU) have encouraged many ACP states to re-
main heavily dependent on a few traditional primary products 
that are hardly competitive in the global market place. As such, it 
is believed that trade preferences, such as the LOME Convention, 
have contributed to inefficiency in production in some develop-
ing countries, including CARICOM.3 These countries have long 
depended on these trade preferences within the international 
trading arena for the promotion of their export trade and eco-
nomic growth. The view is that such preferences merely serve to 
provide a safety net for inefficient and non-innovative exporters, 
who could not otherwise survive in the open international export 
market. Consequently, this prolonged dependence has caused 
these economies to remain fragile and vulnerable to external 
economic shocks. In sum, the benefits enjoyed under the LOME 

 
3 CARICOM countries are Antigua and Barbuda, the Bahamas, Barbados, 

Belize, Dominica, Grenada, Guyana, Haiti, Jamaica, Montserrat, St. Kitts and 
Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname, and Trinidad and 
Tobago.  
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Convention and other trading arrangements with the United 
States and Canada, have inhibited the development of local pro-
ducers and thus the ability of a number of these countries to at-
tain self- sustained economic growth and development.  

As a result, one major cause for concern among ACP countries 
is the fact that traditional benefits, enjoyed under the regime of 
preferential treatment, are gradually being eroded. The original 
preferential margins in Europe have already been reduced by the 
gradual reductions in the most favoured nation (MFN) tariffs, over 
the years. Furthermore, the future of the protocols that for many 
years have guaranteed export of Caribbean sugar, bananas and 
rum to Europe are in jeopardy. This certainly affects the Barba-
dos sugar industry, which has experienced severe competition on 
the international arena in recent times.4 

It is no surprise, therefore, that Barbados’ real economic activ-
ity in recent years has been led by robust growth in the non-
traded sectors. Consequently, 2005 marked the second consecu-
tive year in which traded sector growth was outpaced by that of 
the non-traded sectors. The weak performance of the traded sec-
tors, which declined by 1%, was almost entirely due to a fall-off in 
cruise ship activity and in some of the major long-stay tourism 
markets. On the other hand, in the non-traded sectors, there was 
a broad based expansion of 5.8%, driven mainly by the growth in 
construction activity, as was the case in 2004. This relative expan-
sion in the non-traded sectors is likely to result in increased pres-
sure on the external account deficit and lead to a contraction of 
net international reserves. As a result, the rise in retained im-
ports, which underpins the growth in non-traded activity, has 
outpaced any net earnings from services, particularly tourism, 
and domestic merchandise exports.  

However, with the hosting of the International Cricket Council 
(ICC) Cricket World Cup (CWC) 2007, the strength of the pound 
sterling and an expected recovery in cruise tourism, faster growth 
 

4 The age of economic preferences effectively came to an end, in 2005, with 
the decision of the European Union to cut the guaranteed price for sugar pro-
vided to the ACP countries by 36% over a four-year period. As such, the current 
guaranteed price of EUR 523.7 per tonne is scheduled to decrease to EUR 335 by 
the 2008/2009 crop. Based on its quota to the EU of 31,097 tonnes (white sugar 
equivalent), Barbados stands to lose more than BBD 30 million over the four 
year period. 
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in tourism is expected in the future. According to the Central 
Bank of Barbados Annual Report 2006, tourism output is conser-
vatively projected to grow by 6% in 2007 and should result in a 
higher overall growth rate for the traded sectors, thus easing the 
pressure on the balance of payments. In addition, a significant 
portion of the capital and financial inflows, which were used to 
finance productive projects including the redevelopment of Ken-
sington Oval into a multipurpose world-class facility, the refur-
bishment of hotels (for example, Hilton Barbados and Accra 
Beach Hotel), and the improvement of road infrastructure, is ex-
pected to expand the country’s earning capacity over time. 

Regarding the third factor, Arthur (2005) has inferred that the 
external problems facing the Barbadian economy can also be 
traced to certain macroeconomic forces affecting the country. He 
lamented the fact that Barbadians are spending too much in rela-
tion to the country’s earning capacity simply because they have 
easy access credit. Therefore, each time there is a surge in credit 
creation in excess of the growth in liquid assets in the financial 
system, that major addition to spending power puts additional 
pressure on the country’s international reserves. 

As noted in the Central Bank of Barbados Annual Report 2005, 
the robust growth in imports was reflected by the surge of non-
financial private sector credit relative to the rate of growth in 
deposits. During this period, commercial bank credit to the non-
financial private sector grew by BBD 687.2 million (23.3%) com-
pared to a growth of only 11.2% growth in domestic deposits 
during the year, marking the largest annual growth in credit 
since the Central Bank was established in 1972. The situation was 
exacerbated by a reduction in import duties from 45% on average 
during the 1980s to 20% at present. This reduction in duties not 
only lowered the cost of extra-regional imports into Barbados, 
but also increased the competitive position of imports.  

Overall, the country continues to witness an unsustainable de-
mand for imports. In 2005 alone, Barbados’ imports increased by 
almost BBD 300 million, a growth of 11%. Arthur (2005) con-
cluded that a series of measures would have to be instituted to 
control the growth of credit in the economy, because it is credit, 
above all else, that is causing the growth in Barbados’ imports. 

To summarise, therefore, what Barbados faces is the twin prob-
lem of surging imports and weak export performance. Thus, the 
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performance of the tourism sector in generating a tremendous 
amount of foreign exchange is insufficient to compensate for the 
growing demand of imported consumer goods and the inade-
quate performance of other traded sectors of the Barbadian 
economy. As a result, to counteract these difficulties, Arthur 
(2005) proposed several measures aimed at curtailing imports of 
consumer goods as well as improving revenue generation that 
can, in turn, be injected into boosting the country’s productive 
capacity and, by extension, export potential. These measures are 
outlined in the subsequent sub-section. 

3.2 Proposed Remedies 

Based on Arthur’s (2005) perception of the major factors re-
sponsible for the country’s balance of payments difficulties, 
documented and analysed in section 3.1, he proposed several 
measures aimed at resolving the external imbalance, especially on 
the current account, so that the economy can return to a sustain-
able external position. First, the Central Bank of Barbados was 
given the mandate to tighten credit by increasing interest rates, as 
well as by varying the reserve requirements of commercial banks. 
This was to ensure that credit became more expensive and 
harder to attain, and to restrain the extent to which credit crea-
tion undermined Barbados’ capacity to pay its way in the world. 
Indeed, the objective of this proposal was to put a line on credit 
creation for both public and private purposes if the economy was 
to restore external balance. However, Arthur (2005) urged the 
need for more credit to be directed towards expansion in agricul-
ture and tourism, as well as other productive purposes rather 
than to the distributive sector and for personal use to purchase 
imports. 

Second, emphasis was placed on measures geared at creating 
new capacity and bringing new incentives to stimulate desirable 
change with respect to exports. Towards this end, Arthur (2005) 
proposed the creation of a dedicated Export Promotion and 
Marketing Fund to assist in boosting exports. The fund will be 
capitalised largely from taxes on imports. This initiative was justi-
fied on the grounds that Barbadians are consuming BBD 2.8 bil-
lion worth of imported goods, and the fact that the rate of con-
sumption is increasing at BBD 0.5 billion a year. The proposed 
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revenue-generating measure was a 3% excise tax on extra-
regional imports5 of consumption goods for 18 months. This tax 
was subsequently raised to 6%. Goods needed for investment in-
puts, companies operating under incentives, and the hotel indus-
try were all exempted from this tax. The anticipated effect of this 
measure was that the high rate of importation of foreign goods 
would be curbed and there would be greater sales of domestically 
produced goods. Hopefully, the net result of this measure would 
be the enhancement of domestic production capacity to expand 
Barbados’ exports, and the building of distribution relationships 
with Barbadians and the domestic economy. 

Third, Arthur (2005) noted that an aspect of Barbados’ over 
consumption, and an area in which the country’s import bill had 
been growing too fast, was the importation of motor vehicles. in 
this regard, he proposed a change in the excise tax on motor ve-
hicles. For cars with engines’ capacity of 1,800cc or a chargeable 
of BBD 45,000 or less, there was no change in the excise tax. 
However, cars carrying engines with a capacity greater than 
1800cc, and which cost more than BBD 45,000, would witness an 
increase in the excise tax from 93% to 120%. Lorries that were 5 
tonnes in weight or over would now pay an excise tax of 10% of 
their value. Finally, the environmental levy on used cars would 
move from BBD 150 per car to BBD 2,000 per car. 

Indeed, Arthur (2005) pointed out that the revenues from the 
excise tax on extra-regional imports on consumer goods, the ex-
cise tax on motor vehicles over 1800cc and a chargeable value of 
BBD 45,000, the new excise tax on lorries five-tonnes and over, 
and the environmental levy on used cars, were not going into the 
general revenue but were to be used for specific purposes. Spe-
cifically, these funds would be credited to the Export Promotion 
and Marketing Fund to be administered by the Enterprise 
Growth Fund. A portion of the funds were also to be used to as-
sist the private sector in improving their export production ca-
pacity. 

Thus far, we have analysed three of the major factors identified 
as critical in understanding the balance of payments challenges 
confronting Barbados. We have also documented the policy 
 

5 By extra-regional is meant imports originating from all countries except 
those in CARICOM.  
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measures proposed by Arthur (2005) to combat those challenges. 
In the next section, we address the economic and historical ex-
periences of Barbados’ development thrust, which underpin the 
balance of payments challenges the country faces. 

4. THE ECONOMIC AND HISTORICAL  
EXPERIENCES OF BARBADOS 

The huge surge in imports and the weak export performance wit-
nessed in Barbados over the past decade are reflective of the 
types of historical relationships6 the country has forged over a 
long period of time with Europe and North America, as well as 
the shift in development strategies that occurred since the 1950s. 

The economic performance of the Barbadian economy has and 
continues to be strongly influenced by the historical (and indeed 
colonial) relationship that exists with Europe, particularly the 
United Kingdom. Based on this colonial relationship, Barbados 
invested a huge amount of resources in its sugar industry, which 
benefits from preferential access to the European market and a 
subsidised price in excess of world market price. In addition, the 
performance of the country’s tourism industry is greatly en-
hanced from large number of visitors from Europe on an annual 
basis. 

Furthermore, the benefits derived from this relationship in-
clude stability in the prices of exports to Europe, favourable 
terms of trade, and continued access to preferential arrange-
ments. Since most of these benefits accrue mainly to traditional 
agricultural staples such as bananas, sugar, and rice, little efforts 
were made to diversify the country’s agricultural exports in par-
ticular and exports in general. Thus, the economy evolved with a 
rather narrow export base, which is now proving insufficient to 
offset the huge increases in imports, despite the strong perform-
ance of tourism. 

To expand the range of economic activities in the country, 
Barbados implemented development strategies that involved 
some degree of industrialisation. Elements of those strategies were 

 
6 See Blackman (1991) for a more detailed discussion of issues relevant to 

these relationships in Barbados and the wider Caribbean context. 
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consistent with the views expressed by Lewis (1950, 1954) ―views 
that reflected some degree of dissatisfaction with the vast deterio-
ration in the economic and social conditions of Caribbean coun-
tries and the manner in which the colonial authorities handled 
their developments. Lewis’ strategy advocated the insertion of 
foreign enterprise and capital into the domestic economy to take 
advantage of cheap labour in the traditional agricultural sector 
and to manufacture for metropolitan markets. Specifically, Lewis 
prescribed export-based industrialisation for economic develop-
ment, invitation to foreign capitalists to invest in the domestic 
economy, and granting tax and other incentives to encourage 
overseas investment in the country. Presently, these policies are 
being pursued in Barbados with some degree of success. 

During the 1960s and 1970s, Lewis’ ideas fell under severe 
scrutiny, mostly from the Plantation School.7 Contrary to Lewis’ 
model of industrialisation through attracting foreign direct in-
vestment and promoting exports, the plantation model is one of 
internally propelled growth and development. In terms of policy 
prescriptions, the plantation economy model proposes that pro-
duction be reorganised around the domestic economy, with the 
local sectors becoming the target for investment and long-term 
capital accumulation. A policy of import substitution industrialisa-
tion (ISI) was favoured. This paradigm dominated development 
policy in Barbados during the 1960s and 1970s as well as the 
early 1980s. This ISI strategy resulted in the establishment of in-
efficient local industries protected by high import duties and 
tariffs.  

Faced with macroeconomic problems in the 1980s8 and 
spurred on by the International Monetary Fund (IMF) and the 
World Bank, Barbados, like other Caribbean countries, aban-
doned its inward-looking strategy of industrialisation in favour of 

 
7 For some of the criticisms levied against Lewis and an in-depth exposition 

on the Plantation School, see Beckford (1972), Best (1968), and Thomas (1968).   
8 Some of the economic problems of the 1980s included reductions in gross 

per capita investment, deterioration in physical and human capital, rising levels 
of malnutrition, rising levels of debt, sharp contraction in private capital inflows, 
an increase in net outflows of capital, weak economic structures, and inappro-
priate economic policies (Wilson, 1992). The 1970s oil crises significantly aggra-
vated these economic problems. For a detailed discussion of the oil crises see Lee 
et al. (1990), Fleay (2000) and Odell (2001).  
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an outward-oriented development strategy. This strategy pro-
moted exportation of processed products, semi-manufacturers, 
light manufacturing, and non-traditional agricultural commodi-
ties (rather than continue to focus on the export of a few major 
unprocessed primary products). The basic argument supporting 
this view was that openness to foreign competition and capital 
and elimination of export biases would engender structural 
change in accordance with the dictates of comparative advantage. 
In essence, import substitution industrialisation was replaced by 
an outward-oriented development strategy (Thorpe, 1997; 
Weeks, 1995).  

As the outward-oriented paradigm gained favour with the 
United States Agency for International Development (USAID) and 
the World Bank, access to development funds became increasing 
dependent on adopting polices consistent with this approach. 
During the period 1978-1988, the Organisation for Economic 
Cooperation and Development (OECD, 1992) documented the 
huge amount of resources in the form of official/overseas devel-
opment assistance (ODA) to Barbados and other Caribbean coun-
tries from various bilateral and multilateral donors including the 
US,9 Canada, the United Nations Development Programme 
(UNDP), and the Inter-American Development Bank (IADB). Net 
ODA disbursements to the Caribbean from all sources, at 1987 
prices and exchange rates, totalled BBD 572 million in 1978 and 
BBD 509 million in 1988 (OECD, 1992, p. 98-99). Agriculture 
benefited tremendously. 

Thus, Barbados, like many other Caribbean countries, had lit-
tle choice but to move in the direction of outward-oriented poli-
cies, despite continued scepticism regarding the efficacy of such 
policies. The acceptance of these liberal policies by institutions 
such as the IMF and World Bank resulted in the outward-
oriented development strategy being identified as the Washing-
ton Consensus,10 which opposes import protection.   
 

9 The US efforts towards boosting agricultural export expansion from the 
Caribbean was strongly supported by the passage of the Caribbean Basin Eco-
nomic Recovery Act (CBERA) in 1983 and its successor, the Caribbean Basin 
Trade Partnership Act (CBTPA). The CBTPA expanded duty-free access to the US 
market granted under the original CBERA and provided near NAFTA parity to 
eligible beneficiaries.   

10 Williamson (1993) is credited with the creation of the concept known as the 
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Based on the adoption of these liberal policies in Barbados, 
import duties and tariffs have been lowered, contributing signifi-
cantly to the increases in imports documented and analysed ear-
lier. However, the country’s export base remains narrow with 
most foreign exchange earnings generated by tourism and sugar. 
With a narrow export base, the economy is unable to fully exploit 
available opportunities in the global market. Hence, it is becom-
ing increasingly difficult to maintain BOP stability.  

5. THEORETICAL PERSPECTIVES 

In this section of the paper, we address the question of whether 
there is in fact any theoretical justification for the government’s 
intervention to resolve any potential difficulties for the country’s 
balance of payments. Our discussion draws heavily on an excel-
lent presentation by Ruccio (1991). According to Ruccio (1991), 
there are essentially three strategies open to a government to al-
leviate balance of payments problems. These strategies can be 
classified as the neoclassical or market-oriented approach, the 
structuralist theory, and a third paradigm that draws wisdom 
from both the neoclassical and structuralist schools of thoughts.  

The neoclassical approach is based on the belief that balance of 
payments problems arise principally from existing deficiencies 
that deny the external market its ability to achieve equilibrium. 
These deficiencies include, inter alia, the presence of an overval-
ued exchange rate and restrictions on the movement of foreign 
exchange, particularly out of the local economy. When the gov-
ernment deems it necessary to intervene in the functioning of the 
economy, that action creates distortions which not only results in 
the failure of the market to achieve desired equilibrium, but also 
transmits unseemly warning signs to individual economic partici-
pants. The absence of these distortions will guarantee that the 
economy will not move toward a state of macroeconomic disequi-
librium. In any eventually, should macroeconomic disequilibrium 
occur, adjustments in individual reactions will restore market sta-
bility. If the market mechanism is designed to function in such 
an efficient manner, why would it be possible for the balance of 

⎯⎯⎯ 
Washington Consensus. 
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payments to record a deficit? This situation can arise if the 
economy is impacted by an internal or external shock such as a 
hurricane or unexpected rise in world oil prices. In any event, 
individuals will respond, the market will eventually adjust, the 
disparity will wane, and the economy will return to macroeco-
nomic equilibrium.  

Notwithstanding the importance of individual actions and the 
power of the market mechanism, the neoclassical approach pro-
motes several mainstream policy initiatives that are capable of re-
solving relentless disequilibria on the balance of payments. These 
policies include stabilising the government’s fiscal account, real 
wage amendments, exchange rate adjustment (either through the 
implementation of a flexible exchange rate regime, or the de-
valuation of the local currency if it is deemed to be overvalued), 
liberalisation of exchange controls, and liberalisation of imports 
and exports. These measures are necessary to create the right 
conditions to support individual decision making and to create 
consistency between government’s intervention and the environ-
ment required for the market mechanism to function efficiently. 
Clearly, therefore, within the neoclassical approach, the market 
mechanism will succeed in restoring balance of payments stability 
based on the reactions and adjustments made by individuals, not 
through government’s intervention. 

Unlike the neoclassical approach, the structuralist theory sees a 
major role for the government in resolving balance of payments 
problems. At the heart of the structuralist theory is the idea that 
the market mechanism is intrinsically flawed and therefore inca-
pable of achieving balance of payments equilibrium independ-
ently. Hence, government’s intervention is required. Accordingly, 
the structuralist theory prescribe policies such as greater man-
agement of the market mechanism, industrial policies to influ-
ence investment decisions at the microeconomic level when faced 
with uncertainties, and controls over the movements of capital to 
override potential as well as actual difficulties pertaining to the 
balance of payments. 

The third strategy draws wisdom from both the neoclassical 
approach and the structuralist theory. This strategy advocates a 
role for both the market mechanism and the government in restor-
ing balance of payments equilibrium, depending on circum-
stances. As Ruccio (1991) puts it “This middle position is thus 
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based on an ever-changing compromise between humanism and 
structuralism. At times, the tendency to reduce all economic phe-
nomena to human nature is apparent; at other times, given eco-
nomic and social structures play a significant role.”  

During the structural adjustment programme in 1991, Barba-
dos refused to let its currency float; hence, its policy prescriptions 
cannot strictly follow the neoclassical vein. There exists at all lev-
els of Barbados’ society a consensus that maintaining the existing 
currency anchor with the US is essential to maintaining macro-
economic stability.11 Indeed, it would be fair to characterise the 
defence of the exchange rate parity as the central pillar of Barba-
dos’ macroeconomic strategy over the past two decades. While 
some of the larger economies in the Caribbean region (such as 
Guyana, Jamaica and Trinidad and Tobago) have opted for vari-
ous strategies of staged devaluation and managed or dirty floating, 
Barbados has successfully maintained its fixed exchange rate 
since 1975, following a short period of devaluation as the cur-
rency moved from its peg with the pound sterling to its current 
US dollar peg. Moreover, given Barbados’ strong import de-
mand, namely its high propensity to import consumer goods, ex-
change rate depreciation may not be particularly effective.  

Based on the discussions in section 3, Barbados’ government 
policy is more in line with the structuralist’s views. This economy 
has registered strong economic growth over the past few years 
with a positive outlook for continued economic expansion. More-
over, it has maintained its parity and has recorded no major eco-
nomic crisis in the last decade. As a result of the robust growth in 
imports, which was reflected by the surge in non-financial private 
sector credit, the Central Bank implemented tight monetary 
measures such as raising the minimum deposit rate on four occa-
sions (a cumulative expansion of 2.5 percentage points), as well as 
raising the Bank rate. Liquidity in the banking system was tight-
ened in 2005, as reflected in the reduction of the liquid asset ratio 
to 9.8% from 14.0% in 2004.  

 
11 As Worrell et al. (1998) argue, during the midst of the 1991 crisis, “the ex-

change rate anchor was supported by all influential interest groups.” For further 
insight into macroeconomic policymaking in Barbados and an exposition of 
what one could term the ‘Bridgetown Consensus’ view concerning the exchange 
rate anchor, see Blackman (1998). 
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The implementation of these measures led to some success. As 
noted in the Central Bank of Barbados Annual Report 2006, the 
tight monetary stance and fiscal initiatives implemented in April 
2005 resulted in a small decline in retained imports, in contrast to 
the sharp increase experienced over the previous three years 
when import growth averaged 13.5%. There was also a significant 
expansion in the export of goods and services, particularly in 
travel credits. The expansion in credit to the non-financial private 
sector slowed from the historical high of 23.8% (BBD 730 million) 
in 2005 to 13.2% (BBD 501.1 million) in 2006, when the rate in-
creases took effect. Nonetheless, this increase is still above the rate 
of 6.3% (BBD 151.6 million) averaged between 1999 and 2004 
and represents the second highest level of growth since the estab-
lishment of the Central Bank in 1972. Thus, the current tight fis-
cal and monetary policy environment is recommended is the con-
text of Barbados. 

The current account deficit for 2006 remained high but im-
proved for the first time since 2001, primarily as a result of the 
robust growth in domestic merchandise exports, an expansion in 
travel credits and a contraction in retained imports. Exports of 
domestic goods rose by 16.8%, representing the third consecutive 
year of expansion and the second successive year of double digit 
growth, while the level of retained imports contracted by 1.5% 
marking the first reduction since 2001. Consumer goods imports 
also declined, weakening by 12.6%, in contrast to the 16.4% rise 
in 2005. Consequently, the external account deficit fell from 
12.3% of GDP in 2005 to an estimated 8.4% of GDP in 2006. This 
fall-off, when compared to the annual average expansion of 
13.5% during 2003 to 2005, is indicative of the success of the 
monetary policy measures as well as the cess implemented in 2005. 
From this evidence, we can therefore argue that the measures 
announced by Arthur (2005) are economically sound from a 
structuralist perspective, as a means of solving Barbados balance 
of payments difficulties.  

6. CONCLUSION 

Faced with the twin problems of surging imports and weak per-
formances of the export sectors, the government of Barbados felt 
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obliged to institute measures to alleviate any potentially severe 
difficulties that can arise in respect of the country’s balance of 
payments. On the basis of that intervention, the government 
proposed several measures aimed at curtailing imports of con-
sumer goods, as well as improving revenue generation that can, 
in turn, be injected into boosting the country’s productive capac-
ity and, by extension, export potential.  

Within this context, we addressed six key questions: Was there 
cause for concern? What factors accounted for the BOP problems? 
What were the proposed remedies? What economic and historical 
experiences provided the foundations for those BOP problems? Is 
there any theoretical justification for Arthur’s (2005) interven-
tion? Can the proposed remedies help relieve some of the pres-
sures on the BOP? In search of answers to these key questions, we 
provided an economic analysis of the problem and its potential 
solutions based upon available data. 

The first question was addressed in the section on contextual 
framework. Based on the evidence presented there was indeed 
sufficient cause for concern to warrant an intervention by the 
government. The second and third questions were discussed in 
the section on the factors and the proposed remedies. The fourth 
question was deliberated in the section on economic and histori-
cal experiences. Barbados’ reliance on preferential access to the 
European market, the shift in development strategy from import 
substitution industrialisation to outward orientation, and the reli-
ance on tourism as the major foreign exchange earner have all 
contributed significantly to the balance of payments challenges 
confronting the economy. The fifth question was addressed in the 
section on theoretical perspectives. Indeed, the government’s in-
tervention can be justified within the context of the structuralist 
paradigm. Of course, neoclassical economists would argue for 
more market-oriented solutions. 

Finally, let us answer the sixth question posed. It is our conten-
tion that the proposed remedies may only relieve some of the 
pressures on the balance of payments in the short term. Barba-
dos’ strong import growth is primarily driven by demand in its 
non-traded sectors, which, as a result of rapid expansion in re-
cent years, is on average about one-third larger than the traded 
sectors. This leads to continual pressure on the existing external 
current account deficit and the international reserve position. 
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Thus, although further tightening of monetary policies to reduce 
the risks of overheating and to help support the exchange rate 
peg are recommended, this may only provide a brief reprieve in 
the short run.  

Furthermore, we believe that the success of the measures de-
pends heavily on moral suasion, and the willingness and ability of 
Barbadians to comply with the policies prescribed. Thus, given 
the strong demand for imports, especially consumer goods im-
ports, the long-term solution to Barbados’ Balance of Payments 
problems requires a fundamental change in Barbadians’ pref-
erence relations vis-à-vis demand for domestic versus foreign 
produced goods and services and channelling of credit more to 
productive activities as opposed to the purchase of imported con-
sumer items. 

In addition, exports of merchandise have remained uncompe-
titive and dependent on government support and preferential ac-
cess to foreign markets. Thus, it also requires the development 
and implementation of a comprehensive export strategy driven 
by international competitiveness. Finally, with the significant por-
tion of capital and financial inflows used to finance productive 
projects, such as tourism-related building activities to host CWC 
2007 and comprehensive Road Rehabilitation programmes, the 
country’s earning capacity is expected to expand over time. 
These activities in combination with the strength of the pound 
sterling and an expected recovery in cruise tourism point to 
faster growth in tourism in the future, thus easing the pressure 
on the balance of payments.  

REFERENCES 

Ahmad, Jaleel (1978), Import Substitution, Trade and Development, 
JAI Press USA, Greenwich, Connecticut. 

Arthur, Owen S. (2005), The Export Promotion and Marketing Fund 
Bill, 2005, Order No. 6: Statement to the House of Representa-
tives, Barbados, Tuesday, August 23. 

Beckford, G. L. (1972), Persistent Poverty - Underdevelopment in 
Plantation Economies of the Third world, Oxford University Press, 
New York. 



B. FRANCIS, T. LORDE, K. WAITHE 

 

117 

Best, Lloyd (1968), “Outlines of a Model of Pure Plantation Econ-
omy”, Social and Economic Studies, vol. 17, no 3, pp. 283-326. 

Blackman, Courtney N. (1991), “The Economic Management of 
Small Island Developing Countries”, Caribbean Affairs, vol. 4, no 
4, pp. 1-12. 

Blackman, Courtney N. (1998), Central Banking in Theory and Prac-
tice: A Small States Perspective, Caribbean Centre for Monetary 
Studies, St Augustine, Trinidad and Tobago. 

Central Bank of Barbados (2005), Annual Report, Central Bank of 
Barbados, St. Michael, Barbados. 

Central Bank of Barbados (2006), Annual Report, Central Bank of 
Barbados, St. Michael, Barbados. 

Central Bank of Barbados (2006), Balance of Payments of Barbados, 
Central Bank of Barbados, St. Michael, Barbados. 

Corsetti, G., P. Pesenti and N. Roubini (1999), “What caused the 
Asian currency and financial crisis?”, Japan and the World Econ-
omy, vol. 11, no 3, pp. 305-373. 

Lewis, W. A. (1950), “The Industrialisation of the British West 
Indies”, Reprinted in Patrick A. M. Emmanuel (ed.), Sir William 
Arthur Lewis: Collected Papers 1941-1988, University of the West 
Indies Press, Kingston, Jamaica, pp. 824-64. 

Lewis, W. A. (1954), “Economic development with unlimited sup-
plies of labor”, Reprinted in Patrick A. M. Emmanuel (ed.), Sir 
William Arthur Lewis: Collected Papers 1941-1988, University of 
the West Indies Press, Kingston, Jamaica, pp. 900-28. 

Organisation for Economic Cooperation and Development (1992), 
Development and Democracy: Aid Policies in Latin America, Organisa-
tion for Economic Cooperation and Development, Paris. 

Radelet, S., and J. Sachs (2000), “The Onset of the East Asian 
Currency Crisis”, in Paul Krugman (ed.), Currency Crises, Uni-
versity of Chicago Press, Chicago, pp. 153-61.  

Ruccio, David F. (1991), “When Failure Becomes Success: Class 
and the Debate Over Stabilisation and Adjustment”, World De-
velopment, vol. 19, no 10, pp. 1315-34.  

Summers, Lawrence H. (1996), “The Macroeconomics of Capital 
Flows to Latin America: Experience and Policy Issues: Com-
mentary”, in Ricardo Hausmann and Liliana Rojas-Suarez 
(eds.), Volatile Capital Flows: Taming Their Impact on Latin Amer-
ica, Inter-American Development Bank, Johns Hopkins Uni-
versity Press, Washington, D. C., pp. 53–57. 



 MONEY AFFAIRS, JAN-JUN 2009 

 

118 

Thomas, C. Y. (1968), “Pure Plantation Economy: Comment”, So-
cial and Economic Studies, vol. 17, no 3, pp. 339-48. 

Thorpe, A. (1997), “Structural Adjustment and the Agrarian Sector 
in Latin America”, in M. Spoor (ed.), The ‘Market Panacea’: Agrar-
ian Transformation in Developing Countries and Former Socialist Coun-
tries, IT Publications, London, pp. 15-28. 

Weeks, John (ed.) (1995), Structural Adjustment and the Agricultural 
Sector in Latin America and the Caribbean, MacMillan Press, Lon-
don. 

Williamson, John (1993), “Democracy and the Washington Con-
sensus”, World Development, vol. 21, no 8, pp. 1329-36. 

Worrell, D., D. Marshall and N. Smith (1998), The Political Econ-
omy of Exchange Rate Policy in the Caribbean, Central Bank of 
Barbados Central Bank of Barbados, St. Michael, Barbados 
(Working Papers, pp. 121-48). 



MEMBERS OF CEMLA 
 
 

  
 

ASSOCIATES 
 
 
 

Banco Central de la República Argentina Banco de Guatemala 
Centrale Bank van Aruba Bank of Guyana 
Central Bank of the Bahamas Banque de la République d'Haïti 
Central Bank of Barbados Banco Central de Honduras 
Central Bank of Belize Bank of Jamaica 
Banco Central de Bolivia Banco de México 
Banco Central do Brasil Bank van de Nederlandse Antillen 
Eastern Caribbean Central Bank Banco Central de Nicaragua 
Cayman Islands Monetary Authority Banco Central del Paraguay 
Banco Central de Chile Banco Central de Reserva del Perú 
Banco de la República (Colombia) Banco Central de la República Dominicana 
Banco Central de Costa Rica Centrale Bank van Suriname 
Banco Central de Cuba Central Bank of Trinidad and Tobago 
Banco Central del Ecuador Banco Central del Uruguay 
Banco Central de Reserva de El Salvador Banco Central de Venezuela 
  
  
  
  
  
  
  
  
  

COLLABORATORS 
  
  
  

Central Banks 
  
Deutsche Bundesbank (Alemania) Banca d'Italia 
Bank of Canada De Nederlandsche Bank (Países Bajos) 
Banco de España Bangko Sentral ng Pilipinas 
Federal Reserve System (Estados Unidos) Banco de Portugal 
Banque de France European Central Bank 
  
  
  

Other Institutions 
  
Superintendencia de Bancos y Seguros Superintendencia de Bancos (República 

(Ecuador) Dominicana) 
Superintendencia del Sistema Financiero Banco Centroamericano de Integración 

(El Salvador) Económica 
Superintendencia de Bancos (Guate- Banco Latinoamericano de Exportaciones, S. A. 

mala) Deutscher Genossenschafts– und Raiffei-  
Comisión Nacional de Bancos y Seguros senverband e. V. (Confederación Ale-  

(Honduras) mana de Cooperativas) 
Superintendencia de Bancos (Panamá) Fondo Latinoamericano de Reservas 

  
  




	Money Affairs.pdf
	Página 1

	Money Affairs.pdf
	Página 1

	Money Affairs.pdf
	Página 1


	Botón3: 
	Botón4: 
	Botón1: 
	Botón2: 


