Central Bank of Barbados
ECONOMIC REVIEW
Vol. XXX No.l

June 2003

Page
Contents 1
Publisher 5 Note ii
Economic Review (To the end of March, 2003) 1
Overview 1
Production, Prices and Employment .
Financial Sector 4
Public Sector ]
Foreign Trade and Payments 8
Regional Economic Developments 10
International Economic Developments 13

Article ATM Usage and Productivity in the Barbadian
Banking Industry 17

- Winston Moore, Roland Craigwell and Kim Coppin



Publisher’s Note

The Economic Review is published three times a year in June, September and Decem-
ber, by the Central Bank of Barbados. It is prepared by the Bank’s Research Department
and contains articles of research undertaken at the Bank. Inaddition, we welcome contribu-
tions of a non-technical and empirical nature on economic and policy issues in the Canbbean.
Book reviews and surveys are also welcome. All submitted papers are reviewed by the
Editorial Committee® and external referees.

Articles and correspondence regarding the Review should be addressed to:

The Administrative Editor
Eronomic Review

Central Bank of Barbados
P.O.Box 1016

Bridgetown

Barbados

Tel: (246) 436-6870

Fax: (246)427-143]

E-mail: chb.librigicaribsurf.com
Website: www.centralbank.org.bb

*The Editorial Committee

Dr. Daniel Boamah {On Sahbatical)

vir. Harold Codrington

Dr. Roland Craigwell

Mr. Cleviston Haynes

Mr. Carlos Holder

Mr. Peter Whitchall

Mr, Neville Pollard, Administrative Editor



Economic Review
{To the end of March 2003

(wverview

Dwuring the first quarter of 2003, real economic activity
expanded by an estimated 1.7%, comtinuing the positive
growth trend exhibited during the lost two quarters of 2002,
Both the traded and non-traded sectors recorded improved
performances, fselled primarily by igher producion of row
sugar and moderate increases in real output from the tour-
ism, construction and wholesale and retail sectors, Notably,
thiz Mirst-gquarter prowth outturn was ot sccompanied by
the hestoncal accumulation in the net international reserves
(NIR), as a contraction of $8.5 million was registered, largely
because of an early repavment by Government of a 530
million external loan and a significant rise in spending on
retained imporis, Govermnment recorded a smaller fiscal defi-
cit, owing to increased collections of both personal and cor-
porate taxes and a cutback in capital expenditure. Domes-
tic deposits decreased during the three-month period under
revigw, but with the continuing subdued demand by the non-
fAnuncal pnvate sector for credit from commercial banks,
excess liquidity in the banking system expanded further,
Despite the prevailing conditions in the international oil mar-
ket, domestic infaton was only manginally higher, while the
average rote of unemployment for the first quarter this year
was slightly above the average rate for the same period in
20012,

The traded sectors grew by an estimated 1.3% in the
January 1o March period of 2003, in contrast to a decline of
12.4% in the comparable penod of 2002, due to an carly
start to the harvesting of the crop, and n modest pick-up in
real tourism value-added, The expansion in non-traded ac-
tivity, which was estimated at approximately 1.9%, benefited
from significant growth in both construction and wholesale
and retail.

For the first time since 1999, the current sccount of the
balance of payments recorded a deficit in the first three
months, as a substantiol increase in retained Imports out-
welghed gams in travel credits and in domestic merchandise
exports. The cupital and financial account registered a sur-
plus of 52.8 million, a figure that was significantly lower
than that registered af the end of March 2002

Real GDP Growih Haie
{Quarerly Changes)
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Diomestic deposits fell by approsimately $94.7 million
during the review period, the first such occurrence in the
first quarter since 1992, Morcover, despite the casing of
manctary policy smoe 2001, growth in commercial bank lend-
ing to the productive sectors continued to be sluggish, These
developments contributed to a further build-up in excess 1-
quidity, resulting in an excess liquidity ratio of around 9%,
Amid this considerable level of domestic liquidity in the bank-
ing system, however, the treasury bill rate jumped from a
low of 1.9 in February 2003 to 2.5% by the end of March.

The fiscal deficit was estimated at §5.5 mallion, com-
pared to deficits of $42.2 million and $18.3 million in the first
thiree months of 2002 and 2000, respectively. A substannial
reduction in capital outlays was partly responsible for this
improvement, a5 some of Government's major capital
projects were at or near completion, Additionafly, there were
double-digit gains in personal and corporate taxes resulting

Excess Liguidity Ratio
{January-March]

i i

ey

Q'f;“'#’”ff.,ﬁ*ff@'ffff




from higher wages, improved collection of arrears and in-
creased corporate profitability.

Production, Prices and Employment

Tourizm

The tourtsm industry continued to show signs of improve-
ment during the first quarter of 2003, Long-stay tourist ar-
rivals rose by 2.9% after falling by almost 9% in the corre-
sponding period of last vear, and there was moderate growih
in cruise visitors, As a resull, real tourism value-added ex-
panded by an estimated 2.7%, in contrast to a decrease of
8. 1% one yvear earlier. The early re-launch of the Best of
Barbados programme coupled with other marketing initia-
tives in the region helped to maintain the visibility of Barba-
dos in traditional tourist markets in @ very uncertain enviro-
ment for travel, Armivals from the United States were up
1.E%, compared to an mcrease of 6.8% mn the same period
last vear, After six consecutive vears of first quaricr de-
clines, stay-over visilors from Canadi rose by 6.9%, partly
because of the introduction of a charter cut of Halifax, Nova
Scotia. Despite a reduction in airlifi out of the UK, visitor
arrivals from this market were relatively stable, nsing by
0.9%, while other European markets recorded growth of
4.5%. The number of persons travelling from CARICOM
countries increased by 6.8%, in conirast to a marginal con-
traction in the first three months of 2002, primarnily om ac-

Long Stay Tourist Arrivals
{Quarterly Changes)
{ January-March)
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count of a 7.1% expansion in long-stay arrivals from Trinidad
and Tobago.

By the end of March 2003, total cruise passenger amriv-
als for the year were 212, 952, an increase of 1.8% over the
figure recorded in the same period one vear ago. This outturm,
which contrasted with a decling of 7.6% in the January to
March period of last vear, represented the third successive
quarterly improvement in cruise visits to Barbados, a reflec-
tion of a gradual recovery in the industry after the Septem-
ber 11% terrorist attacks,

Muanufacinring

The manufacturing imdustry recorded o modest first quar-
ter contraction (1.7%), following a sluggish performance a
year ago, despite increases in the production of beverages
and tobacco and processed food products of 6.5% and 4.8%,
respectively. Output of non-metallic mineral products and
electronic components fiell by 5,5% and ¥.5%, respectively,
while the production of chemicals regisiered a double-digit
rate of decline.

Agriculture and Fishing

The timely start to the harvesting of this year™s sugar
crop resulied in the production of 200 tonnes of raw sugar
in the first three months of the vear. This level of output was
in stark contrast to the corresponding period of 2002, when
proiracted wage negotiations constrained the vield to jusi
0 600 tonnes, However, oulpul in non-sugar agriculture and
fishing fell by an estimated 6.2% in the first quarter, erasing

Sugar Production
i Junuary-harch)
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the 3.2% gain recorded in the same period last year, The
downturn in the sector predominantly reflects considerable
reductions in fish landings and milk production, which more
than offset an increase of 5.2% in chicken outpat.

International Business Services

Between January and March this year, an estimated 57
new licenses were issued 1o companies in the international
business and financial services sector, 24 less than in the
same penod a year ago. This downium was attributed 1o
increased pressure on intemational businesses not to relo-
cate offshore, as developed nations tnied to prevent the loss
of tax revenue. During the first guarter, 54 new licenses
were issued to international business companies, compared
to 75 in the corresponding period of 2002. Additionally, one
new exXempl surince CoOmpany, one new exempt insur-
ance management company and one offshore bank were
suthorised to operate.

Construction

After three consecutive years of mther docile activity,
autput in the construction industry grew by about 2.7%, some
6.9 percentage points higher than in 2002, Increased resi-
dential and tourism related building projects, including the
Hilton, the Crane Beach Hotel, the Pavilion Court complex
and the Clermont Green Townhouse venture, were the maim
contributors o the expansion in construction outpat.

Ceher Non-Traded Sectors

Added primarily by the resurgence in tourism and con-
struction activity, wholesale and retail trade grew by an es-
timated 4,2%, in contrasl to last year's first-guarter decrease
of 1. 4%, Outputl m electnoity, gas and water rose by 1.9%,
on acoount of the overall upswing in the traded sectors’
value-added, while there was a modest decline in transpor-
tation, stotage and communications. Value-added in mining
and quarrying deteriorated by approximately 12.4%, con-
tinuing the downward trend exhibited in every first quarter
simce 2000, A slowdown in quarrying was the chief reason
for the weak output, os companies drew down their inven-
torics.

As a result of natural resource depletion, both crude oil
and natural gas output fell during the fGrst quarter of 2003,
The production of crude oil declined by 7.1% to 25,041 bar-
rels, following o 19.6% shortfall over the comresponding pe-
riod in 2002, and was the fourth consecutive fall during the
first quarter, [n additon, for the third successive vear, natu-
ral gas production decreased (16,.5%) over the review pe-
riodd, after a 23.4% downtum one vear earlier. Consequenily,
sales of natural gas and crude oil declined by 12.9% and
tr. 4%, respectively.

Electricity usage rose by 5.8% over the first three months
of 2003, compared to a 6.1% uptum in 2002, Commercial/
industrial consumption expanded by 6.4% and residential
usage wenl up by 4.6%, following moderate paing in both
SCCIOTS ONE YEIr ago,

Prices and Employment

Duning the first quarter of 2003, the annual average in-
flution rate was about 0,030, compared o 2.4% in the cor-
responding period of the previous year, Prices of fuel and
light had the greatest influence on inflation on sccount of
rising electricity prices. Oiler components of the retail price
index recording gains were medical and personal care and
housing. Clothing and footwear prices and the cost of house-
hold operations and supplies registered moderate controc-
tions, Categories exhibiting small dechines were alcoholic
beverages and tobaceo and transportation,

Inflation Rate
(Chuarterly)
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Despite an increase in the number of individuals em-
ploved, the rate of unemployment for the first quarter of
2003 was 11.7%, up from 10.3% a vear ago, as a result of a
4.0% expansion in the labour force. Unemployment for males
was of 10,7%, o nse of 1.9 percentage points over the pre-
vious year's rate.  The female unemployment figure was
12.9%, or 0.9 of a percentage point above the value re-
ported in 2002, Ower the first three months of 2003, em-
ployment grew to 129,700 or 1000 more persons than in the
prior year, The upswing in emplesment reflected new jobs
in government services, agnculiure and fishing, and tour-
15171
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Financial Sector

Deposits

Tempered by the sluggish growth in the MIR, domestic de-
posits declhined by an estimated 594, 7 mallion between Junu-
ary and March this vear, in confrast o an expansion of 5211 .4
million in the corresponding penod of last yeur, Deposiis
held by the Government decreased byS17,1 million { 15.9%),
following a | 5.2% gain in the same period of 2002, and busi-
ness firms” deposiis waned by 1.7%, after the 4.2% decline
recorded in the first three months & year ago, The deposits
held by Ninancial instinutions and private individuals fell by

2.1% and 2.8%, respectively. However, a 4.3% increase

was recorded in the deposits maintained by statutory
bodies.

Credit

In the first three months of 2003, credit to the non-fi-
nancial private sector contracted by about $6.6 million, after
a weak performance in the comparable period ong vear ear-
lier, Credit 1o the personal and disiributive sectors fell by
£37.7 millionm and 518.5 mullion, respecnively, In contrast,
eredit to statutory bodies expanded by $35.7 mulhon while
lnans to the professional and other services and tounsm sec-
tors grew by 5119 million and 3.4 million respectively.
Financial sector credit plunged by an estimated 63.2% in
the first quarter of 2003, after growing by 33, 1% in the cor-
responding period bist vear, Mutuil s repaymient of the loans
secured to purchase Life of Barbados Lid. was largely re-
sponsible for this outcome.

Ligwidity and Interest Rates

As o result of weak credst demand, the hnancial system
wos characterised by high liquidity dunng the review pe-
riod. The excess liquidity ratio therefore rose 1.1 percent-
wge points from the rate an the end of December 2002 1o
18.9% at the end of March. Despite the elevated levels of
liguidity, the treasury bill rute jumped from 1.5% ot the close
of last year o 2.5% at end-March thes yvear. The weighted
average rate on total loans dipped 2 basis pomnts (.02 per-
centage points) to 10.32%, and the weighted average de-
posit rate fell by 5 basis poims (0,05 percentage points) to
2.26%,

Treasury Bill &
Minimum Savings Hafes
{QDuarterly)
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Summary Accounts of the Banking Svstem

(&Million)
2001 22 203"
Mar, Jun. Sep. Dec. Mar. Jun, Sep. Dec. Mar.
Med Imternntional Reserves 2045 1,2243  1.214.8 1.534,1 1.623.4 |, | 1,5706 1, 711.3  1,939.9
Monetary Autharities L4 1158 |las 14141 1,482.3 14853 12413 3664  1,358.0
Commerczal Banks 081 1038 1082 | 200 [41.3 i120.3 128.3 3449 SR2.0
Nei Domestic Assets U670 22343 22663 20025 20040 20336 02,1572 2,864 19448
Credil 1o public seclor 3.5 1209 1248 (a7.1}) (946 (547 1583 ELTIRY 3405
Central Governrment et 3173 445, 7 4712 241.6 150 90,7 5532 §59.3 6dd, 2
Fest of Publi Sector (3118 (284.8) (35240 (3087} (329%) (300 (304.9) (2924} (24T
Credin to Rest of
Financial E}EIEI'I:I 1255 12%.6 13d.h 1154 | 44.2 2504 2384 16t 1436
Liablities to Other
Financial Institutions 2377 2443 25345 2558 350.1 3503 3741 TR 3785
Credit o Man-Financial
Private Sector 25164  2.508.6 25260 25126 25069 25135 24420 2592 1SRG
Lialsiliries to the Mon=
Financial Private Sector 33716 34586 34810 33368 E2ZR3I 37397 A TR RN 3HEB4E
Currency i Crealation 01,2 5.8 7.0 3124 3181 3211 321.1 1375 3282
Dremand Dieposits TT5.4 T4 TE4.3 g36.8 2959 9267 055 LO96EA 1,550
Time Deposits 380,77 418.2 475,10 413.1 30891 417.2 1840 M50 3477
Sovings Deposits Lood.1  [.054.2  |.964.9 19745 2054 206 21173 21177 2180
MEMO:;
Domestic Depasits 37947 38661 39781 30TILE 41832 44177 43606 45247 44300
L] Assets 15,5 | DRGd [ O0754 13524 14599 14714 14365 13655 I, 3566
Loans & Advances 2023 TS 5T &73ds  I7Ls ZBTE2 2 TR R 29103 23110

source: Central Bank of Barbades
- Indicares Pravisional

Capital Market Developnrenis

At the end of March 2003, treasury bills outstanding
amounted to $496_8 million, which was virmually unchanged
from the figure at the end of December 2002. During the
three-month period under review, the seven treasury bill auc-
tions conductled were each substantially over-subscribed,
Commercial banks were the primary investors in treasury
bills, holding 96.5% of all outstanding issues.

[n the first three months of 2003, there was one issoe of
five-year suvings bonds with o nominal value of 5.0 millon,
and an effective mterest rate of 4.77%. The amount of
government debentures outstanding at the end of March to-
talled 52,0 billacs, 229 mallion above the amount recorded at
the end of lasi year.



Al the end of March 2003, the tofal market capitalisation
of companies trading on the Barbados Stock Exchange
(BSE} was 510.7 hillion, which represenis an increase of
0.8 million since the end of December 2002, primarily re-
flecting growth of 34.5% in the capitalisation of cross-listed
companies, Owver the first three months of 2003, the size of
baoth the local and junior markets, as determined by changes
in their market capitalisations, decreased by approximately
2.5%,

The local stock markel index fell marginally to 2274.6
points by end-March, following a 2.6% decrease in the same
period last year. The junior market index also registered a
slight decline of 3.9%, to 2021.2 by the end of March, Af-
ter a negligible increase over the first three months of 20802,
ihe cross-listed index rose by an estimated 27.4% between
vear-end and March this vear, reaching a value of 1213.65,

The share prices of eight companies listed on the BSE
advanged over the review period, The top performers wene
Grave Kennedy and Company and Sagicor Financial Cor-
poration, whose share prices rose by 57.1% to §1.65 per
share and 47, 7% to 52,55 per share, respectively. The worst
performer among the listed companies was Cable and Wire-
less Barbados, whose share price fell by 3008%6 o0 £1.80

per share,

Public Secior

Revenne

Total Government revenue increased by about 4.2% to
$541.2 million in the first quanter of 2003, following 2 2.2%
decline recorded in the comparable period a vear ago, The
upturn was attributed o a 19.1% growth in direct tax col-
lections, which contrasted with the 14.3% decrease between
January and March of last year. As a result of higher in-
comes and continued collection of arrears, personal taxes
grew by 23.1%. compared to a marginal increase during
the similar period a vear earlier. Addinonally, corporation
tuxes advanced by 24.5%;, owi ng to hagher levels of corpo-

rate profitability in 2002. However, property taxes were
down by 11,8%, reflecting the reduction in the rate. Indirect
taxes decreased by 1.1% in the first quarter, compared to a
5.3% expansion in the January to March period of 2002,
Despite the upturn in real economic activity, value-added
taxes (WAT) declined by 33,6 million (3.9%) and import du-
ties fell by about 2.4% after a robust expansion of 66, 1%
reported one year prior, when a 60% tariff was impaosed on
stlected imports, Non-tax revenue shrank by an estimated
516, 1 million, after receipts of 3372 million were recorded
al the same time a year ago.

Expenditure

Total Government expenditure declined by an estimated
2.0% to 3546, T million between January and March this year,
the first contraction registered in a first quarer since 1993,
[here was a 4.2% expansion in current spending over the
review period, in contrast to a 4.4% reduction in the compa-
rable period one year earlier. Wages and salanes grew by
0. 3% because of marginally higher incomes of governmeni
workers and an merease in the national insurance rate, while
expenditure on goods and services decreased by 3.0F%, in
ling with the cut-hack in capital expenditure. Interest pay-
ments rose by 3.2%, as a 39.6 million hike in demestic inter-
est outlays outstripped an 586 million decline in external in-
terest payments. Transfers and subsidies went up by 5.8%,
a turnaround from the 2.8% fall-off recorded in the first quar-
ter of 2002,

Copital expenditure todalled 5123502 million or 22.0% lower
than the Hegure reported in the st three months of 2002,
The completion of a number of capital works projects that
were inifiated in the last few vears, such as the South Coast
Sewerage Project and the Forensic Science Centre, were
responsible for the downtum,

Finmancing

Ciovernment recorded an increase in its net finaneing of
cperations during the first quarter of 2003, The National
Insurance Scheme and private non-banks augmenied their
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Summary of Fiscal Operations
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Government  Financing
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Central Hank {20t 4) {19545 FH R {30 5y R (130T {40055 {1415
Commercinl Banks 13R.2 1550 0.3 {2712 203 2= 119 73
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Source: Cemtrl Bank of Barhndos
I Indicates Prowvisional

holdings of Government paper by $25.2 million and $18.3  $19.0 million. Net foreign financing contracted by $16.0
million, respectively, whilst commiercial banks added to their ~ Million, as 5210 million in amortsation payments were maore
share of Government securities by $7.3 million, and Gov- than the 53,0 million inflow of project funds,

emment inereased its net deposits ol the Central Bank by



Government (hperations

(Million)
2l J00FL e JOIFLER 1944 i iK1 Tiisz" mip
Tatal Current Hovenag 1.731.3 L7374 17449 4400 7.5 k3] A S19.5 541.2
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Direcd Taxes TSR T19.4d 130.6 153.1 I1%3 474 213, 25Ln
i} Persomal 3133 e 3158.1 Tih HT.H 913 b 114.7
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Foreign Trade and Payments

Current Aecount Developmenis
For the first ime since 1999, the extemal current ac-

Indicabes Provisional

count registered a deficit (54.1 million) in the first quarter,
mitinly because of a substantial pick-up in retamed impors.
In line with the increase in real economic activity, retained
imports climbed by 11L0% (343.3 million). Boosted prima-



rily by a jump in the value of Tuel imports (70.5%), interme-  estimated $2.2 million, mainly because of a 6, 5% expansion
diate goods surged 19.8%, in contrast 1o a 16.2% reduction  in food and beverages exports, Receipts from exports of
in the same period last year. Domestic exports rose by an electrical components and chemicals, however, contracted

Balance of Paymenis
{January-March)

(SMillions)
199K 1990 | 2e00 | i | apap | 2s”
Currend Accoumt Balance 1S A 232 LA ] Tz 4700 -4.1
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Amoriztion T 1.5 184 136 2.6 0T
Private Sector ] 14 330 .1 [hE 115
[hsbu reemeni 152 L 555 63,0 3340 158
Tretal Captflows 14.3 23 s aw 1.5 5
hher =h5 K7 1% =241 (11 ] LK1
Shrt —jerm 120 Li.n 13.1 23,7 224 DL
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by 13.4% and 0.9%%, respectively. Met foreign receipis from
services contracted by about 6, 5%, compared to last year's
January to March fall-off of 8.2%. A decline of 2.3% in
travel credis, despite the upswing in tourist arrivils between
January and March 2003, was mainly responsible for this
downturn. Net transporiation oulflows grew by 5133 mil-
hon as a result of strong import demand, while nel income
outflows were lower than in the first quarter last vear due to
a decrease in foreign interest payments,

Capital and Financial Account Developmenis

At the end of March 2003, the capital and financial ac-
count surplus amounted 1o an estimated 32_8 million, signifi-
cantly lower than the 34005 mllion surplus recorded in the
same period last year. The reduction stemmed from net
long-term publec oatflons smounting to $349. 7 million. boosted
by a $30.0 million carly loan repayment by the Government
of Barbadaos.

et long-term private sector capital mflows measured
$22.5 million, $3.0million higher than a year ago, while pre-
shipment financing for the sugar industry totalled around
20,0 million, almost on pee with 2002

Regional Economic Developments

Dverview

The mujority of regionel economies recorded expansions
inn rel output in 2002, In particular, real GDP grew by 2.7%
it Trinidad and Tobago, by 1.3% in Guyana and by 1'% n
Jamaica, Inthe case of the OECS sub-region, while Antigun
und Barbuda, St Vincent and the Grenadines, 5t Lucu and
Crrenada regrstered marginal economie growth, the ccono-
mies of Dominica, Montserrat and Anguilla contracted in
2002, Interest rates in the region were generally lower, and,
with the notable exception of Guyana, inflaton was reld-
tively subdued when compared to the rates of inflation in
2000, A few Canbbean countries reported improved fiscal
performances, while the international reserves of most of

the regional Central Banks declined by moderute amounts
during 2002 with the notable exception of Jamaica, where
there was a sizeable contraction.  Additionally, all three of
the region’s floating currencies depreciated last year.

Tirurism

Duiring 2002, the wounsm sector of most regional econo-
mies was severely affected by the backlash from the Sep-
tember 1 1th terrorist attacks. In addition to cancellations of
reservations arising from safety concerns, many potential
stay-over visitors chose to attend World Cup Football Finals
in South Korea amd Japan in May and June, rather than
vacation in the Caribbean, These developments contrib-
uted 1o declines in long-stay tourist arrivals to The Bahamas
and Jamaica of 1.8% and 0.8% respectively. In comtrast,
Belize recorded an increase of 1.8% in arrivals. while the
number of visitors 1o Jamaics remained vimeally unchanged
fromm 2000 s figure. With the exception of Anguilla and
Montserral, which registered decreases of 8 7% and §.4%,
respectively, overall long-stay arrivals of the OECS sub-re-
aion grew by L0RG, In particular, St Vincent and the Grena-
dines recorded an upswing of B.4% in visitors, while stop-
ower travellers to Grenada climbed by 4.7%. Dominica and
St Loca regestered sheht increases in lomg-stay guests, as
moderate rses dunng the summer period offset a weak winter
SERSOM,

Between January and December last vear, cniise pas-
senger arivals to Jamaica and Marimigue rose by 3.0%
and 2 4%, respectively, while The Bahamas and Bermiuda
experienced uptumns in cruise visitors of 9.8% amd 11.5%
Most notably, Belize realised o six-fold increase in cniise
passengers in 2002, owing to new agreements with various
cruae lines for year-round port calls to the country. Sub-
stantial nereases were also recorded in St Maarten (21.6%),
the Cayman Islands (29.6%) and Aruba {19.5%). In con-
trast, the cruise indusiry i the OECS performied poorly over
the review period, The number of eruise passengers visil-
ing Antigus and Barbuda deteriorated by 23.6%. while
Grenada and St. Lucia recorded downtums of 8.0% and



21,05, respectively. Chber states rezistering significant re-
ductions in cruise visitors last vear were Puerio Rico (9.7%)
and Trinidad and Tobago (26.9%%).

Agriculiure

The region produced 209 533 tonnes of bananas in 2002,
représeniimg an improvement of 29.2% over the outturn in
2000, In particular, banana output in Belize surged, as the
industry recovered from the damage coused by Hurmcane
Iris m 2001, The Windward Islands recorded strong growth
in banann production, on sccount of upgrades in the tech-
nology of their irfigation systems. Jamaica, however, regis-
tered a 7.3% slide in banana output becouse of harsh weather
conditions in the second quarter of 2002,

In 2002, sugar output in the region improved by 5.9%,,
boosted muinly by increases in production of 7.2% and 5.8%
in Belize and Guvana, respectively. However, the vield of
sugar in the OECS contracted by 4.8%, following a 24.5%
gain in 2000. The weak performance last year was due to
mechanical down time and a lower sucrose content of the
crop. Sugar production in Trinidad fell by 14.8% during 2002,
compared ooa 16,7% contraction the previous year, while
sugar output in Jamaica declined by 14,7%, following o 5.0%
decrease in 2001,

Rice production in Guyana shrank by 10.5% i 2002, 0
contrast fo the 10,4% expansion in 2001, Addinoenally, eam-
ingts from papavas in Belize ballooned by 3000% 10 BeS15.5
million during the review period.

Minerals and Timber

Jamwica produced an estimated 4.0 milhon wnnes of
bauxite last vear, o gain of §1.9%% over the figure produced
im 20070, Alumina production rose 2,7, after a 1.6% shon-
fall recorded s vear earlier. The amount of bauxite pro-
duced in Guovana decreased by [8.5%, following o down-
turn of 25.2% in 2001, Additonally, imber output fell by
B.0%, in contrast o o 4.6% increase m the previous year,

while the yield of mew gold decreased by 4.2% over the
review period, after the 4.8% improvement reported in 2001.

Trnidad and Tobago's petroleum industry turned in a
strong performance in 2002, Crude petroleum output climbed
by 14.9%, after declines of 4.9% and 4.4%; in the last two
years. In additon, petrochemical production grew by 6.8%,
following an 11.2% expansion in 2001, However, the vield
of petroleum by-products dipped 2.8% below the level re-
corded a year earlier

Inrerest Raves

The average loan and deposit rates in the OECS fell
moderately, reaching 11.3% and 3.8%, respectively, at the
end of the review period, Excess liquidity remained low,
characiensed by an excess reserves o deposit ratie of only
3.29% at the end of December 2002,

In My 2002, the Central Bank of Trinidad and Tobago
targeted a new shor-term inferest rate known as the over-
might repurchase (repo) rate. The initial repo rate was set
at 5.75%, with a discount rate of 7.75%. In August, the
Central Bank cut both of these rages by 50 basis points inan
attempt o stinelate domestic demand. Conseguently, the
hrasic prime lending rate fell to 11.5% ar the end of Decem-
ber 2002, down from 14.5% at the close of the previous
W,

During the fest six months of 2002, the Bank of Ja-
maica pursved an accommaodative monetary policy. How-
ever, in the lamer half of the year, the reverse repurchase
rale was twice adjusted upwards in an attempt o influence
the avalability of foreign exchiange. The subsequent im-
provement in the foreign currency supply allowed the cen-
tril bank 10 revise the rate downwird wl the end of October.
This brought the 90-day rate w |8.25% and the 120-day
et fo 184000, Liguidity remained strong over the review
period, with the excess higudity mtio reaching o high of 18.7%
in the third guarter and settling at 14.9% at the end of the



vear, Both the avernge savings rate and average lending
rate contrected modestly, to 9.0% and 25.0%%, respectively,
i end-Dlecember 2002, but the treasury bill rate was un-
chunged ar [5.7%,

During 2002, there was a general downward trend in
domestic interest rates in Cuyana, The weighted average
loan rate fell tw 16.8%,, from 17.60% a1 the end of 2001,
while the sl savings rate declined by 2.4 percentage points,
o 4.25%., In addition, the treasury bill rate was 6.25% ot
the end of 2002, compared o E.75% at the close of the
previous year. In Belize, the average lending rate shd 9
basis points to 14.5%, while the average depasit rate grew
by 2 basis points 0 4.5%, reducing the interest rate spread
to 10.0%. '

Prices

In Trinidad and Tobago, the yvear-on-yvear inflation rade
was 4, 1% at the end of 2002, 1.4 percentage poinis lower
than the rate at the same time 8 vear ago, The main con-
tributors to inflation during the review period were the food
and drink and tobacco categories, which experienced in-
creases in their price levels of [0.2% and 9.0%, respec-
tvely,

Jamaica recorded a point-to-point inflation rate of 7,3%
at December 2002, compared to a rate of 8.7% in the previ-
ous year. Rising prices for housing and other housing ex-
penses, food and drink and miscellaneous expenses were
largely responsible for this outturn.

At the close of last year, the Bahamas reported a point-
to-poimnt inflation rate of 0.1%, while & rate of 2.3% was
registerad in Belize. The inflation rate in the OECS coun-
tries dipped slightly from the end of 2001, to 0.8% at end-
December of 2002

Guyana’s vear-on-year inflation rate was 6.0%, signifi-
ciantly higher than the [.5% recorded at the end of 2001,
largely becanse of a substantial inerease in the retail price
of housing which rose by 7.9 percentage points to 9,5%,

Exvchange Rofes

All of the floating exchange rate economies recorded
depreciations in the value of their cumencies durmg 2002,
Hampered by the deterioration in the fiscal position, Jamaica’s
exchange rate depreciated by 7.5%, to J§ 50097 per LSS |
at the end of December 2002, The value of the Trinidad
and Tobago dollar also declined, settling at TTS 6.30 per
LSS5 1 at end-December 2002, down from TTS 6,23 per
LISS | at the close of the previous vear. The Guvanese
dollar depreciated by 1.2%, trading at GLUYS 191,750 USS
1 at the close of last year.

Public Sector Operations

Duning 2002, the Government of Cuvana recorded 4 fis-
cal deficit of US59.9 million, an improvement of USS 2.7
million over the deficit reported at the end of 2000, primarily
due to increnses in current and capital revenue of 7.4% and
12.4%, respectively, which offset a 3.1% rise in current
expenditure.

In Belize, the fiscal deficit contracted by 44,3% to LSS
79,3 mullion during 2002, principally on sccount of an in-
crease in current revenue of USS33.6 million. As a result of
i J516.5 billion ke in total expenditure, Jamaica's overall
deficit widened to J5 32,4 hillion, o deterioration of 32.6%
from the figure recorded in 2001,

Dunng 2002, the fscal operations of the governments in
the CECS collectively resulied in a contraction of EC $50.9
million in the overall deficit (o EC 5449 4 million. A reduc-
tion in capital expenditure coupled with gains in capital rev-
enue and grants were chiefly responsible for the improves
menk.

Between January and September 2002, the Trinidad and
Tohago Government realised o fiscal surplus of TT S560.00
million. some TT $150.4 million lower than the fiscal surplus
in the corrgsponding nine-month period of 2000, The dete-
nioration in the fiscal accounts largely resulted from a rise of
t. 7% n current expenditure.



Foreign Secior Developmenis

The net international reserves (NIR) of the Bank of Ja-
maica tofalled approximataly US 1.6 billion, or 279 weeks
of impont reserve cover, at the end of December 2002, rep-
resenting o decline of USE 240 million from the stock of
foreign reserves al the emnd of 2001,

At the end of 2002, Trinidad and Tobago reported vartu-
ally unchanged gross official reserves of US 319 hillion,
equivalent to approximately 23.2 weeks of imports. In
Cruwana the NIR fiell by USS 3.7 mullion to US 51837 million
in 2002, owing (o a widening in the balance of payments
deficit, which resulied from a reduction in net medium and
long-term capital inflows,

The improvement in exports of major commuoditics from
DECS members during 2002 comptributed to an overall in-
crense of almost US$ 50 million in the net foreign reserves,
0 LS 5684 4 million by the end of the vear.

The Central Bunk of Belize recorded US 51144 million
in pross ntemational reserves at the close of 2002, a con-
traction of US$ 4.9 million smce the end of 2001, mainly
because of @ worsening in the current account deficit and a
10.9% fall-ofT in capital and financial inflows.

International Economic Developments

(herview

The slowdown in the pace of global econamie recovery
between January and March of 2003, primarily reffected
the uncertainty in the run up 1o the US-Traq war and the
continued poor performance of global equity markets. Asa
result, industrial prodoction was sluggish in most developed
econanies, the volume of global trade waned, and labour
markets remained s0fi. In the forcign exchange murkets,
the US dollar fell against most of the major currencies
throughout the first quarter, mirroring the geopolitical uncer-
tainty and a4 widening current sccount deficit.  However,

since the start of the US-led war against Traq in mid-March,
the US dollar bucked the downward rend. In emerging
markets, debt spreads have declined substantially since
October 20002, indicating improved macroeconomic funda-
mentals and reduced perception of risk. The commaodity
index advanced in the 12 months ended March 2003, prima-
rily the result of upswings in the prices of oil and gold.

North America

US ecomnomic policy has been very accommaodative, in
order o atfenuate the effects of the bursting of the equity
bubhle and the fall-out from the September | 1th terrorist
attacks. Monetary policy remained relaxed, with the shon-
term interest rate during the first quarler unchanged from
the historic low of 1,.25% reached in November 2002, In
addition, fizcal policy was clearly expansionary over the same
pericd, with government spending more and culling Laxes.
It 15 belicved that ihese factors kepl the economy on the
recovery path, and real GDP was estimated to have grown
by 2.0% over the first three months of 2003, following a
growth rate of 1.7% in the January to March period of 2002

The unemployment rate in the US at the end of March
wis 5.8%, which compared favourably with the 6.0% reg-
istered af the end of last vear; this, however, was a result of
some laid-off workers dropping out of the labour force, In-
deed, there were 108,000 jobs lost in March 2003, i'nll.-nwing
i reduction of 357,000 in employment levels in February,
primanly i the manufacturing and transportation sectors,
The annual mtfation rate was 3.0% at the end of March,
some 1.5 percentage points higher than the rate recorded
one year earlier. The increase in consumer prices was largely
driven by the high cost of fuel dunng the quarter. Hence,
when energy and food are excluded from the consumer price
index, the core rate of inflation is only 1,7%.

With the Canadian economy performing near to full ca-
pacity, and inflation mounting, real GDP was cstimated to
have grown by an annealised rate of 1.8% in the first three
months of 2003, Inflation was estimated at 4.5% at the end



of March, owing to stronger consumer demand and rising
energy costs.  This was considerably higher than the Cen-
tral Bank of Canada's inflation target of 2.0%, and as a
result, the Bank raised its key policy rate in March by 23
basis points, to 3.0%,

The opposing menetary pelicy actions by the Central
Bank of Canada and the Federal Reserve resulied in a wid-
ening of short-term interest rate spreads between the two
countries, which helped to boost the Canadian/US dollar
exchange rate by 7. 1% over the review period.

Enrope

The Euro-area grew by approximately 0L6% during the
first three months of the vear, reflecting waning domestic
and external demand. The strengthening of the euro against
the US dollar dampened external demand and inflation.
Consequently, the annual inflation rae was 2.4% ai the end
of March, unchanged from February's figure.

[ an effort i boost economic activity in the Euro-zone,
ihe European Central Bank reduced iits key policy interest
rate by (L25 percentage points to 2.5%. Given the contin-
ved high volatilicy in financial markets, global unceramiy,
and the low level of short-term interest mtes on myestment
paper prevailing in the Euro-zone, considerable excess li-
guidity accurmulated in the banking system. MNevertheless,
eredit growth showed sipns of recovery during the first quar-
ter.

As the dominant economy in the Euro-rone, Germany's
stagnation remained worrisome over the review period, with
inddustrial production and retail sales continuing @ slump, and
the jobless rate reaching a three-vear high, Commercial
bank profits were lacklusire, corporale insolvencies rose,
and falling equity prices eroded bank reserves. As o result,
banks exhibited heightened nsk aversion, which in fum re-
duced credit growth over the review penod. Moreover, fis-
cal policy was consirained by the Stability and Growth Pact.
Hence, even though the German cconomy was struggling,

policy makers were forced to reduce spending and raise
taxes,

Buoyved by robust household and govermment expendi-
ture, ecotomic activity in the UK confinwed o recover, in
contrast to the rest of Eurepe, However, business invest-
ment remained weak., As o result of higher prices of eil and
heusing, inflation at the end of the quarter was 3.1%, ex-
ceeding the 2,5% target set by the Monetary Policy Com-
mittee. Mevertheless, in light of weskening prospects for
external demand, the Bank of England ased its policy mte
in February by 25 basis points (o 3.75%, for the first time
since Movember 20010,

Asia

Dunng the frst theee months of 2003, real GDP in Ja-
pan remained fat, with weak private consumption offset-
ting a nascent recovery in business fixed mvestment. Housing
investment continued to be sluggish and public investment
fell marginally. Additionally, growth in net exports wis vir-
feally Oat over the review period. Japan continued to be
plagued with excess capacity, which was reflected in its
high unemployment rate of 5.4% at the end of the March.
Mevertheless, new job offers were on an upward trend dor-
ing the Grst quarter, and the number of emploveess fell at a
slower pace compared to the rate of job losses o the first
quarter of lust year.

After four consecutive vears of declining prices, defla-
tion in Japan has become more or less entrenched. How-
ever, there was some upward pressure on prices due to ris-
g fuel costs during the first quarter, and consequently the
yisar-on-vear decline was 0.1%, i contrast to 1.2% recorded
i March of 2002.

In contrast, China’s economy grew mobustly over the
first three months of this yvear, a5 both fixed ssset invest-
ment and foreign investment surged. However, China re-
corded n trade deficit of UUSS&00 million in the January-Feh-



ruary period, an cuicome attributed o increased petroleum
imparts at higher prices. As expected, the gradual incrense
in oil prices were a significant factor in raising the inflation
rate from below 0% at end-December 2002 to (0.6% at the
end of March this vear, the first quarterly increase gince
December 2001.

In South Korea, the cconomy contracted over the re-
view period, Consumption and business investment declined,
and it was reflected in the substantial increase in invento-
ries. The inflation rate was 4.2% at end-March 2003, com-
pared to 2.3% at the same time last vear. This was due 1o
rises in public and private service charges, and upswings in
the prices of agricultural and petroleum-based products.
Owing to the rise in exports, the NIR rose to USS 1238
billion at the ¢lose of the Ticst quarter, USS 2.4 billion higher
than at December 2002, The won strengthened apgainst the
dollar, trading at | 237 wons/UJS3 1 al the end of March,
down from | 326 weans! USS | at the same time a year ago.

Latin America

The recession in Argentina continued to case in the first
quarter of 2003, All the industrial sectors recorded growth,
particularly the textile, auiomobile and mechanical sub-in-
dustries. According (o the Mimstry of Economy, the pri-
mary public sector surplus was on target with the US 5430
million agreed to with the IMF. The peso continued to ap-
preciate against the LIS dollar, reaching 2.97 pesos/USS1 at
the end of March. Fuelled by a depreciating currency in
2002, the annual inflation rate was 36.1% at the end of the
quarter, substantially higher than the 7.9% recorded one vear
Ao,

Brazil registered moderate real GDP growth in the first
three months of the year, resulting from a healthy expansion
in domestic exports. The annual inflation rate in February
reached 15.1%, the highest value observed sinve August
1996, largely because of increases in transportation tariffs,
gasoline prices and education costs, In an attempt o stem

the rise in inflation, the Central Bank Monetary Policy Come-
mittee raised their key policy rate to 26.5%, the highest rate
sinee May 1999, Simultaneously, the monetary authorities
adjusted the reserve requirement from 45% to 60% of de-
mand deposits, The real appreciated by 5 3% over the guar-
ter, rading at 3,33 reales/USE |, as increased investment
inflows into the country reflected greater conhdence in the
SCONDIMY.

Econcamic activity i Chile remained sluggish during the
first quarder of 2003, At the end of March Chile’s annual
mflation rate was 4.2%, up from 3.0% in January. The core
inflation index, which excludes the movement in the price of
fucl, rose from 1.7% to 2.4% over the same period, Fiich,
an international rating agency, downgraded the Chilean peso
rating from A+ to AA- at the end of February, due to con-
cems about the country’s vulnerability o ferms of trade
shocks and its poor income distribution. The exchange rate
continued to weaken in the first quarter, rading at 733.3
pesosUSE] in March, down from 7203 pesos (USE] o
the end of December,

Commodity Prices

Commodity prices rose by 2000% in the 12 months ended
March 2003, largely influenced by a surge in the prce of
petrolewm. US-Irng tensions during the period and the Ven-
ezuelan oil strike in the fourth quarter of last year were pri-
marily responsible for the hike in o1l prices. After rising to a
peik of almost 534 per barrel, the average cost of petro-
leum moderated to $30 per barrel ut end-March this year,
but was 28.2% higher than a year ago.

Most industrial metal prices declined moderately over
the review pertod, influenced by expectations for global eco-
i activity and the accumulation of metal inventories,
Howewver, double-digit growth in the prices of nickel and tin
outstripped the decline in the price levels of other industrial
metals. Cilobal instability and volatile financial markets con-
tributed to increased demand for precious metals, Conse-



quenthy, gold prices rose by over 25% dunng 2002 to6-year  fuelled by large price increases in sugar, wheal and soy-
highs in 2003, before abating somewhat in February and ~ beans,
March. The food index rose by 9.7% since March 2002,
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ATM Usage and Productivity in the Barbadian Banking Industry
by Winston Moore, Roland Craigwell and Kim Coppin®

Ahstract el

This study examines the productivity impact of ATM
deployment in the Barbadian banking industry over the
period 1979 to 2001 using a Cobb-Douglas production
function specification sugmented with ATM implemen-
tation dummies, The panel regressions show that the
intrsduction of ATMs increased bank productivity by
betweoen 3% 1o 18%.
Kevwords: Productivity, Banking, IT Deployment

Introduction

Information technology (1T) investment is an impaor-
tant element of new capital formation in the fingncial ser-
viees sector, One development in the area of 1T, the au-
fomatic teller machine (ATM), has become an infegral
part of the way Barbadians transact banking business,
ATMz circumvent the need 10 join a bank quewse by pro-
viding several of the services offered at the teller’s sta-
tion. Additionally, these machines provide services that
wirnld otherwise be unavailable, such as 24-hour access
fir funds ot locations remote from bank branches. Sev-
eritl banks hiave also entered into mutual access arrange-
ments vin the CarlFS system, 2o that one mstitution”s cli-
ents can access funds through another's ATM.

The muam purpose of this paper is to investigate the
effect of ATM deployment on bank productivity in Barba-
dos over the peniod 1979 to 2001, using an unrestricted
Cobb-Douglas production function. Few studies have in-
viestigated the effect of IT on productivity in the banking
industry and have yielded conflicting results, Forexample,
Frei, Harker and Hunter { 1997 and Parsons, Gotlieh and
Dreniny (19493 ), bath wirlising LS banking data, report that
IT imvestment has an insignificant effect on productivity,
while Haynes and Thompson (20007, employing data on

W W ey Wepare, D Rolam] Crasgwull pnd Me.Kin Coppan are EGopa-
misl, Depoty Director (Ap. ) and Research fficer respectively, in the
Hesgarch Depastmen) of the Centrn) Bask of Barhmsdos

LK building societies, find that the ATM innovation increases
the productivity of adopters by between T and 9% relative to
non-adopters.

Inherent in examming the impact of ATM technology on
bank productivity is the difficulty of correctly defining the out-
put varable. Havnes and Thompson (2000) utilise real eam-
ing assets while Frei, Harker and Hunter (1 997) use total loans
plus total deposits. However, the output of the banking firm
should not be linked to a single indicator, but to a multiplicity of
indicators that attempt to capiure the many services offered
by a commercial bank. In this regard, this paper departs from
previcus studies by obtaining estimates of bank cutput, which
is consistent with infernational national accounting standands,
The approach accounts for the services provided by comimer-
ciil banks, which can be associated directly 1o fees charged,
and for the intermediation services which are indirectly mea-
sured by companng the interest puid and receved 1o a refer-
ence of fisk-free rate of mterest. This research also adds 1o
the literature on developing countries since most of the work
on productivity has been underiaken on developed economies
such as the US and UK. In addition, it provides policy mak-
ers, bankers and other mterested persons with the first esti-
muttes of the impact of ATM deployment in Barbados.

This paper is divided into four sections. Following the in-
troduction, Section 2 outlines the methodology and describes
the data, Section 3 presents the empirical resulis while Sec-
tion 4 concludes.

Methodology and Data

Following Haynes and Thompson (20000 and Frei, Harker
and Humter { 1997} this study uses a Cobb-Douglas production
function methodology to model banks' cutput determination.
Before augmenting the ATM variables, the production fron-
tier is assumed (o be of the following form:

Il.llll = 'ltl' L:Illl "*"Hlll:l: 'ﬁ-:f ': I]

where f 15 a firm index, ¢ 15 time mdex, g, lsanoutput  in-
dicator, [ is labour, K1 is fixed capital and K2 is a proxy

i7



for financial capital, Taking logarithms of Equation (1) and
augmenting with the ATM hinary variables, the estimation
equalion becomes;

Mg, =@, + 6k, + & InKl, + 8 nK3, + 5 AT, +
B ATMEL, &+ B ATMES, 40, (1

where &, pives the firm-specific, fixed effects, ATM
is o dummy variable which rakes the value of 1 for the year
ATM technologies are introduced by the # bank and zero
otherwise, while ATMLI-ATMLES are dummy variables
which take the value of 1 for vears one fo five after ATM
technologies ure introduced and zero other wise and £, 15
an error ferm which s assumed o have normal properties,
The signs of A, 4, and f, are expected to be positive
given that higher inpuis should result in greater outpud,
Similarly, the coefficients of the ATM dummies are ex-
pected to be positive, since the introduction of ATMs re-
duces the complement of stafT and branches required by a
given bank o under take normal day fo-day operations. By
extension, the lagged ATM dummies are included to test
whether the introduction of ATM technologies affects bank
productivity in periods other than the implementation year,
Pooled and fixed effects specifcations of Equation {2}
are estimated, along with various production function speci-
fications such as (he ranslog and the constant refurns i
scale models, The vesults from these latter specifications
did not change the overall findings of the shedy and are there-
fore not presented. However, as Cable and Wilson (1989)
shows, 1t 15 likely that the labour variable is endogencusly
determined in the speciBication given in Equation (2), there-
fore cach model i also estimated by instrumental variahles,
The output variable is derived using the methodology
proposed by the System of National Accounts (SNA) 1993
{Commission of the European Commumiies, e, al., 1993}
This approach disaggresates the output of financial inter-
mediares mio two muin components, Dinancial intermedia-
tion services directly mepsured (FISDM) and financial in-
termedintion services {the service of chianmelling fumds from
surplus o deficit economic agents) mdirectly measured

(FISIM). Eurostat (2001) recommends that real FISIM
outpul be estimated as the sum of: (1) the difference be-
tween the interest actually charged on loans and the amount
that would be paid if a risk-free rate is utilised, and (2) the
interest that would have o be paid on deposits if the risk-
free rate is used and the inferest actually paid, The base
vear estimates of FISIM can then be extrapolated using
real loans and deposits, respectively {the consumer price
index i1s emploved as the deflator in both instances), Fi-
nancial intermediaries also provide other ancillary services
for which there are explicit fees, such as currency exchange.
These values can be deflated by a price index o give a real
estimate of FISDM. The summation of real FISIM and
FISDM therefore produces an output indicator, which is
consistent with internatvonal national accounting method-
ologies. The defimtions of the other explanatory vanables
are presented in Table 1.

The sample emploved in this study consists of an un-

Table |
Definition of Variables

Iefimithbom

Varinbles |
4]

Taolal salue of fnameal services provided by
the bank eapressed in corstang |595 prices
L Total nuember of emplovess

K1 Hoak walue of premises snd fxed assets
capressed in constunt 1995 prces

K2 Oither enming assels (such as investments,
e ) expressed in constant | 995 prices

AT Bummy varable which tnkes ke valae 1 for
the wear ATM technologies sre introduced
arl zemo atherwiar

ATMLI-ATMLS  Dumimy variabde wlich takes the vuloe | for

vears oo (o five after ATM techmologies are
introdluced nnd zern oiherwise

balanced panel of the seven local commercial banks over
the period 1979 10 2001, The summary statistics of the
vuriables are given in Table 2 for five periods. The value
of real output of commercial banks has generally trended
upwards throughout most the period under consideration
primarily due to a relutively robust rate of growth in real




Table 2 Table 3
Definition of Variahles Definition of Variables
Warkhis ] Veans Waribls Pooied Sedd Flsd EMecie 1V Possledl Wbl Flied EfSims BV ]
19TR-151 [ELEREE (Rl Joind | Gele [ L] - B el
Moan 5L Mean SE Mean 5SE Mean S2E Memn SE L .|u|.::|!.:llj:|l' |I;'|_:!|-n!|.'. i:n55|1::|:|ll ;ﬁp .||!.:-::-. el;]}'u.:,l
QIRDS &M 307 ja0 150 |83 364 198 4EI 20 G5B 345 El 0.1 i % 9147 B, b fuoex 113
LiPermrsy  TI03 0606 NILO ITE I5T2 [753 TR 1530 &3 1194 K Gne . Sap o fEe oo B
KIBDSSMIll E1 94 &4 76 014 4% IT0 101 31 140 AETPOREI - L ot L - T o R
EZTDEES BMIl 459 23 584 300 TR0 3ITE €3 T RO % (LT AR L EES T g™
ATM 23 ain 0168
iy YL I“H}h L
A =05 411H3 -fL2]E
roE . % 5 5 AT LT LINE
economic activity expenienced during the period. Economic | s t“f.-'; 'ﬂgﬁ' I“T'c-gl
b » a i i i ] i i
growth increases the demand for financial services and by ALY A e e
extension the output of commercial banks. During the [ 999- ATEGA e R
- - 1 ATALS 1% &4 T
2001 period, average commercial bank output was estimated TR = R LI
at $65.8 million, which was more than double the level of Rigued 064 s 4211 nETy e e
output registered in the 1979-1983 period. As a result of the 7 T LR TT T S T L T T TN R T8 L
. . : i (1 (L 117 (L 5 137 147
in¢rensed demand for financial services banks have signifi-

cantly expanded their stock of fixed capital during the laner
half of the 1990s. ‘While in the 1979-1983 period the aver-
e bunk held $8.1 million in real fixed assets, by 1994- 1998
the stock had risen to 3170 million and to $27.5 million over
19952001, Stmilar expansions in other caming assets were
ils0 observed reflecting an mcrease in the proportion of com-
mercial bank pssets held in investments,

Results

Table 3 reports the unrestricted Cobb-Douglas esti-
riation results using the posled, fived effects and instrumental
variahles estimators. The three models are presented for
comparison purposes; however, a3 Wald test showed that
the fixed effects specification is superior 1o the pooled maodel.
In addition, the instrumental variables estimator model al-
lows the labour vanable to be endogenously determined.
Therefore, the remainder of this section will focus, for the
most part, on the estimation results from the production func-
tion madel estimated by the instrumental variables technigue.
The model accounts for at least 85% of the vaniation in out-
put in the basic production function specification. In addi-
tion, the chi-square statistic shows that the regression model
provides an adequate representation of the data generating
process of commercial bank outpul. In the basic production
function model estimated by fixed eMects both the labour

Hotes: White robast standard errors are reported i parenthese below
thi cocfficients,
** * demics significance af the | asd 5 percenl bevel,
respectively.
Inatruiesle wicd are real natlinal meome growdh, total asseis, a
tremad mnd the ATM dumnues.

and fixed capital variables are insignificant determinants of
output. The insignificance of the K1 vanable seems (o be
associated with the endogeneity of the labour indicator, since
when instrumental variables 15 employed, both labour and
capital are positively and significantly related o output.
Tuming now 1o the varables of interest, the ATM dum-
mies, chi-square tests statistics, which assess the joint sig-
nificance of the ATM dummies, yields values of 62,4 for the
pooled model, 5172.2 for the fixed effects specification and
39.3 for the instrumental vanables model, which are all sig-
mificant af the 1% level of testing,  These results indicate
that the coefficients of the ATM wvariables cannot be re-
stricted 1o zero, The cocfficient estimates show that in the
[irst three vears of using ATM technologies bank productiv-
ity usuully declines. This could he associated with cost re-
st 1o staf¥ traming and difficultics in encouraging custom-
ers to utilise the new technology. However, after this initial
period, productivity increases are positive. The coefficient
estimates range from (L.03 and 0,18 in these periods and are
caquivalent to g productivily gain of approximately three o



cighteen percent.’ This estimate 15 consistent with the pro-
ductivity gams of between 7 and 9% reported by Haynes
and Thompson (2000} for the introduction of ATM tech-
nologies samong LUK bullding societies.

Conclusions
This study has used an augmented production funclion
approach to explore the productivity effects of ATM intro-

1 A samilar result s olbtained i the dependent varloble s specifial mabogoes
1o those used by Fret, Horker asad Hunter {£99T) ond Haynes and Thomgsan
f 2000,

duction on Barkadian commercial banks overthe penod 1979
o 20010, The resulis show that ATM introduction initially
lowers bank productivity due to implementation costs re-
lated fo staff iraining, cusiomer swWareness programnyes and
the like. Howsever, afler the technology has been fully imple-
mented and is being effectrvely utilised, the productivity gains
range from 3% to 18% in any given year.
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