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This paper contriites to the literature of firm behwior under dynamic circumstances. The data for 
this sbldy were gatbered from the database of the Asociacidn para el Desarrollo de Microempresas, Inc. 
(ADEMl), in the Dominican Regublic. The objective of this study is to analyze growth patterns of 
m i ~ r i s e s  participating in the ADEMI program over time. The growth patterns studied in this 
analysis are measured using i%ur prfbrmance .measurements, including growth rate in employment, 
ouqm, outputflabor, and fixed assets. 

Within the framework of this objective, two fadocs are assumed to be vital in the growth of firms. 
Tbe effects of the gender of a i3m's propfietor on firm performance are analyzed, as are differences in 
finn pedbrmaace among different ADEMI industries. The data are broken down further to account for 
any influences that time and size may have on firm pedbrmance. 



INTRODUCTION 

The Dominican Republic, with an estimated per capita income ~f $710 in 1986, is the third 
poorest country in the Western Hemisphere. The ecommy is depeadent on sugar, coffee, cocoa, and 
minerals, all sold in export markets, which has caused the ecommy to be highly dependent on world 
commodity prices. Since 1985, the Dominican govment  has sought to diversify the economy by 
encouraging the development of tourism and nontraditional exports. These new incentives have been 
limited in their success because of the small economic base from which the activities were begun. 

In 1985, in an attempt to reverse the continuing dhoration of the economy, the government 
adopted a comprehensive adjustment progtam th* included a sharp depreciation of the Dominican 
currency; measures to strengthen tax collection; and adjustments in the price control system, including 
raising the price of gasoline. Initially, the results of the program were positive, with inflation falling by 
28.4 percent in 1985, and by a further 6.5 percent in 1986. At the same time, economic growth 
accelerated from -3.6 percent in 1985 to 3.2 percent in 1986. Subsequent to this upswing, a large public 
works program was undertaken in 1986 that has since caused a contraction in the economy due to high 
inflation and a deteriorating balance of payments. 

The private sector in the Dominican Republic plays an important role in economic activity. The 
import substitution strategy adhexed to throughout most of the 19709 provided the opportunity for the - Dominican private sector to expand in virtually all sectors of the ecommy. During the 19809, the private 
sector employed about 85 percent of the economically active population, and priviite sector investment 
accounted for ovet 80 percent of ~ ~ Q S S  domestic investment. Public enterprises are insignificant relative 
to the private sector, operating in only a few key secton such as mining and electricity generation. 

Government policy operates in a mixed fasbion towards the private sector. Macroeconomic 
policy adopted by the government limits the ability of the private sector to operate efficiently, in spite 
of limited public enterprise participation. The government has recently adopted an expansionary public 
sector policy and has also adopted an unstable foreign exchange rate policy that have hampered private 
sector development. At the same time, these policies have reduced the ability of the banking system to 
h c e  private sector activities. 

In response to the identification of the importance of microenterprises as a means of generating 
income and employment, the Asociacidn para el Desarrollo de Microempresas, Inc. (ADEMI) was 
fbunded in February 1983 with financial support from the Dominican private and public sectors and 
technical assistance fiom ACCIONIP-L'TEC. ADEMI is a nonprofit organization that prov3des skart-term 
working capital and some fixed as& loans to microentrepreaeurs. Its goals include: 

Increasing the income of Dominican microentrepreneurs; 

Creating new employment; and 

Strengthening existing jobs within tho hfbrmal sector. 

ADEMI'a 6,000 members participate in a wide array of industries including fibod processing, textiles, 
construction materials, mechanics, a d  mimvendors. Shce its creation in 1983, the organization has 



spread to 20 regions mund the country. Tbis phenomenal growth has been generated through innovative 
appmches to making I-, including a haads-off approach to technical assistance to the 
micmeatrqmeaeur. Tbe avenge initial loan size ranges from $50$500, depending on the f W s  initial 
net worth and income possibilities. The average size of the ADEMI firms is 2-3 anployees. Zhere are, 
however, many ADEh4I participants that have grown to levels beyond the traditional small enterprise size. 

HYPOTaESES AND -0NS 

Data from a sample of ADEMI beneticiaries will be analyzed in an attempt to isolate the most 
impormt influences on firm growth patterns. Two specific issues have been identified as significantly 
Mumcing fiqm performance. These facbon are the industry type and the gender of the firm's proprietor. 

Do iinms owned and opemted by females m r m  differently from those of their male counterpar@ 
within the same industry? 'Ihis study attempts to answer this questions through a series of statistical tests. 
The sample E$! be further disaglpegated to control for size and time Enauences.' 

Tbis study hypothesizes that those firms owned and operated by women will outperform male finns 
in growth in efficien~y.~ This hypothesis is based on studies in the past, which have shown females 
0-g males in their use of working capital.' Female proprietors' superior performance can be 
a t t n i  to socidtural influences, indudiing household managanent responsibilities at a very early age, 
a& the need to use profits for family necessities. It is also hypothesized that females will outperform 
males in all other peafbrmance measures (employment, output, and f i ed  assets) across smaller size 
dMbutiom, while male proprietor finm will outperfbnn female proprietor finis in larger size 
distributions. This eJtpected result supports the view that women firce time constraints that men do not 
face. These time constraints result from the greatet responsibilities women assume in household 
activities, as well as the phewomenon of spreading risk that is evident among female income-generating 
activities in the Third World? 

This study will also test for significant difkences in mean growth rates among industries 
participating in the ADEMI program. It is hypothesized that of dl the different industries currently 
participating in the ADEMI program, textiles will outprhrm all others. This is based on traditional 
fac&ors aa well as the unique dynamics of the textile industry in the Dominican Republic. TBe traditional 
factors influencing this industry's succesa include the relative ease with which a microentrepreneur can 
sater ad exit this industry, the low initial start-up costs (a sewing machine and one employee), the 
~ i b i l i t y  to the industry by both sexes, and the high deanand that exists for basic clothing. Favorable 

Pc&nuana of f%ms across time is believed to be strongly influenced by macmconomic facton 
such as Mation, mone4ary and fiscal policy, and industry cycles. Performance of firms across size 
dbtrbtions dspeads more on microeconomic firm management decisions. 

a Efficiency, in the context of this analysis, is measured by the ratio of output (sales) to labor. - 

- ' Specifically, M a p  Buvinic, Marguerite Berger, and Cecelia Jaramillo, Impcrct of a Gcdft Project 
jbr Womm and M n  Mmntmpreneurs in Quito, M r  (West Hartford, C'R Kumarian Reas hc., 

- 1989), pp. 244-246. 

' wrvtnic, et d. (1989); Downing (1990); O t .  (1987). 



tktors unique to the Dominican Requblic cenm around the Frea Trade Zone, which provides an 
excelleat outlet fbr much of the production in this sector. 

Four performance measures are used to test the above hypotheses. These measurements are listed 
below. 

1. Compounded annual growth rate in employment. This variable is measured as the growth in 
number of full-time paid zmployees fiom the date of the first application made to ADEMI to the 
date of the latest application made to ADEMI. 

2. CompOunded annual grow!! rate in output. This variable is measured as the growth in monthly 
sales fiom the date of the first application to &; aate of the latest application. 

3. Compounded annual sowth rate in outputnabor (pedbrmance variable two divided by 
pedbrmance variable one). 

4. Compounded annual growth rate in fixed assets. This variable is measured as the percentage 
change in fixed assets fiom the first loan period to the latest loan period. 

DATA ISSUES 

The data fbr this study were gathered from information available in ADEMI files. The information 
was assembled during a two-week period between March 25 and April 8, 1989. A preliminary sample 
was taken fiom the entire database of more than 6,000 active and inactive ADEMI members from all 
regions. Subseqiently, the sample was restricted to include only active ADEMI members. This was in 
response to an initial review of the data that indicated that many inactive firms either were missing data 

- or had data that was too old. 

I h e  k4DE.M database consists of financial and credit information on all active and inactive member 
finns. The information used fbr analysis here includeall balance sheet and income s-ent items fbr 
selected firms, as of two time periods: the date of the firm's first loan application, and the most recent 
inhrmation, as of the last loan application submitted by the firm. 

The sampling technique involved the use of a table of random numbers, and led to a selection of 605 
firms. In cases where the random selection process included fewer than 30 enterprises in any one - subsector, additional firms wens selected (still using random selection procedures within the subsector) 
to bring the number in each subsector up to this level? In all but two subsectors, the total number of 
cases in the sample represents at least 10 percent of the firms in tho popularion, which is more than that 
normally considered necessary to provide an accurate represmtation of a populationO6 

' In a few cases, it was not p ~ i b l e  to obtain this xiumber of Iirms per subsector, given the lack of 
complete data or the limited mmber of enterprises in the subsector. 

. ' 
Hayslett, H.T. Jr., SfatMcs \U& Stmpre (Doubleday Prtss, NY, London, Toronto, Sydney, 

AucWmd, 1968). I, 1 



The statWcP1 procedure used to test for differences in msa~s among different categories of 
eamprh in the sample is a t-tea7 

Tbe tbllowhg criteria meruute the degree of statistid sigaificanw 

p 5 .005 indicates reaults that am highly significant (***); 
.OM < p 5 :I00 indiatm rssults that are mildly significant (*.); 
.I00 < p < .I50 indicatss mutts that 8re slIgMy significant (*). 
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STATISTICAL RESULTS 

BACgGROUND: ENTERPRISES IN THE SAMPLE 

Table 1 provides basic chamckxistics of the microenterprises covered in this study. 

TAEW 1 

CHARACTERBTICS OF THE SAMPLE POPULATION 

In pesos dominicanos (in 1985 prices) 
Loan Amount 1,010 100 - 10,000 
Fixed Awe& 5,610 0 -108,163 
Output 4,243 264 - 62,209 

N- of Years with ADEMI 2.17 < 1 - 6.9 
Number of Loans 5.71 1-25 

The average size of the sample firms is approximately hur employees (irncluding the proprietor). These 
firms entered ADEMI with machinery and equipment valued at an average of 5,610 pesos ($923). This 
value ranges from $0 (predominantly in the microvendor sector) to $17,790. The average number of 

i years the sample firms have participated in ADEMI is 2.17 years, with the oldest firm having been with 
ADEMI h r  almost seven years.' The largest number of loam taken out by a sample firm is 25, with 
the average number of loans at 5.71. 

a Note that this measure does not refix to the age of the fum but rather to the number of years 
bawesn its fht cmd its most recent loan application to ADEMI. 



TABLE 2 

GROWTH PATI'ERNS OF THE SAMPLE POPULATION (n=489) 

AU h r  perforumnce variables display positive average growth rates when measured across the entire 
sample population. These results indicate that output experienced the highest growth rate, bllowed by 
growth in fixed and growth in the efficiency measure (output per worker). Employment growth 
is the lowest performet among the different measures. The maximum and minimum numbers underscore 
the wide variation in ADW firm performance. 

To test fot differences in growth between male and female proprietor finas, the next section will 
kthu break down th- data according to the gendex of the enttepreneut. 

Mfferemtxs in Fba chmded~tics, by Gender 

The d t s  presentad in Table 3 reveal that women on the average began their association with 
ADEMI with l e s  capital and labor than did male finus. The average number of employees in female- 
owned and -operated ADEMI enterprises is 2.7, compared to male enterprises, which average 4.3 
employees. Tbe results also suggest that females, in general, are hiring more femates to work in their 
firms than they are males. 'Ihe results indicate that female employment in fitms with female proprietors 
iacteased by an average of 9.9 petsons per firm. The hiring of males in the female firms actually 
declined by 0.1 per firm,, 



TABLE 3 

PRINCIPAL CHARACTERECTICS OF THE SAMPLE POPULATION, 
BY GENDER OF ENTREPRENEUR 

SIGNIEICANCE 
MALE Xm4AI.E OF DIFFERENCE 

Initial Employmeat 
Change: Femnle Employmeat 
Chaage: Male Employment 
Initial Loan Sizs 
Inidal Output 
Initial S a v h p  
Initial Fixed AaMs 
Number of bans 
Yepis with AaEMI 

Note: ***p S .MIS ** .O(# < p S .lo0 * .1W < p < .I50 

The results also indicate that although females on average are borrowing; less money initially, the 
of times that they borrow is almost equal to dm number of times males borrow. When these 

d t s  are cormpared to the aveage number of yean that E d e s  have beex1 with ADEMI, which is 
approximately 23 months (as compared to 28 month tbr males), it can be ccncluded that ADEMI 
participants of both sexes have borrowed with approximately the same fiequrmcy, although in smaller 
amnmts per 1- over time. This pattern is typical of lower capitalized industries whose growth 
strategies are b e d  on tiequent injections of working capital f ir  the purchase of semi-fmkhed inputs or 
hished goods for processing or resale, rather than c o r a ~ g  on capital investments. 

The fact that initial fixed assets and output for fem(11eswned firms are significantly lower than those 
of d e  firms .supports the suggestion that women me, indeed, participatiaig in the much-maligned 
subshace levdl or light industry sector. This phenomenon is also supported by the results of Table 4 

- below. 



Food Procegsig 
CWAItisan 
Textiles 
C d c s / P o ~  
n h a  ~epaifs 
-try 
Ironworh 
-g 
Jewelry 
Auto Mechanic% 
Reftigeration 
Tapestties 
Saoe Repair 
Concrete Block 
Retail Foods ' 
Metal Merhanics 
Miawesdon 
Service Industry 

SECIVlRAL BREAKDOWN OF SAMPLE POPULATION, 
BY GENDER OF ENTREPRENEUR 

No. 95 No. % TaI'AL 

The results pmented in Table 4 confirm that women's participation i s  ADEMI is concentrated in 
ccmmciai or light manufPcblting sectors. The highest percentage of ADEMI female member 
participation ocava in the ~ c s / p o t t e r y  ind-, tbllowed by microvendors, textiles, service 
hdmtries, bxl piocessing, d retail M. 

Why are women pardcipadng in these industriea'l Are they choosing to do so based on their active 
participation ia other income-geaedng activities, or they farcedl to do so, because of lack of managerial 
talent or sochcul- amsWnts? The education levels of' A D W  participants may shed some light on 
thew quaiom. 

- 



TABLE 5 

BREAKDOWN OF SAMPLE POPULATION, BY EDUCATION LEVEL AND 
GENDER OF ENTREPRENEUR 

MALE 
No. 96 

EmwE 
No. 96 

Primary 
Some Secondary 
High School Graduate 
University Level 

TOTALS 142 108.0 41 100.0 

If a couragmus assumption can be made that higher levels of education are positively correlated with 
managerial talent or expertise, the ADEhff data would suggest &at manageaid talent is not au issue f i r  
W e  A D W  participants. The results of Table 5 Miate that female ADEM members tend to have 
similar education levels compared to their male counterparts. In spite of a higher percentage of females 
than males with only primary education, a higher petcentage of ADZMI females also have a university 
education. Perbaps the most interesting raldt is that some of these university-level women are working 
a mi~r~vendors. Assuming that these womea ate telling the truth when they Jill out their initial 
applications, the results support the hyp~thesis that women's participation in the sesvice secton may be 
made by choice because of time constraints placed an them from housebold management activities or 
other i n c o r n e - g e n ~  activities. 

If women are choosing to participate in these secbors, a W e r  breakdown of the ADEMI sample may 
reveal d i fbaces  in the method by which they are choosing to grow. If differences in growth are 
observed when data are broken down by size, the Implication may be th& "micro" influences are 
significantly d i e e a t  between sexes; that is, women ate choosing to grow differently due to different 
comtnhts. Ifdiffetences are found to exist within diffetent time htemals, the implications may be more 
'macrow related, signifying that ecommic conditions are affecting the firxns in a different fashion. 

;i 
Y 

- .owtbPPttans,bySedorandbyGen&?r 
I 

Table 6 presents mean growth rates for selected ADFUWI iadustries. The selection of these industries 
was based on the active participation level of women, as shown in Table 4. The table also indicates - 
whether the difbence in growth rates bei'ween maleowned and female-owned tirms is statistically 



TABLE 6 

MEAN GROWTH IPATES OF SAMPLE POPULATION: 
SELECI'ED SECM)RS WTH SIGNIFICANT FEMALE OWNERSHIP. 

MEAN GROWTH RATES 

EMBLO- OUTPUT OUTPUTtLABQR FEED ASSFI‘S 

Food Processing 
Male 12.50 18.14 7.82 26.14 
Female 20.85 28.15 10.67 14.61 
Signif. n.s. n.s. n.s. n.s. 

TeJttiles 
Male 28.50 54.03 25.62 38.43 
Female 13.35 56.14 47.16 11.35 
Signif. *** n.s. *** 

ceramic23 
Male 54.59 17.86 -15.72 17.06 
F d s  9.75 29.49 24.62 16.05 
Signif. 8 n.s. ** n.s. 

Microvendors 
Male 15.68 49.16 33.53 -0.3215 
F d e  14.86 42.11 29.76 3 1.56 
Signif. n.s. n.s. 11.9. 111.5. 

Note: ***p S .005 ** .005 < p S .I00 * .lo0 < p < .I50 
- as. 3 not significant 
s 

Thtv results for the fibod processing and the microvendor sectors show no significaut differences in 
msrm growth.rrrtes b e o n  mole a d  feinaleowned finns. In the textile industry, growth rates in 
employmmt tnd fixed asscg between males d tsmples display highly significant difkencos, with males 
tmtperbdng b a l e s  in tfioae two pedbrrnauce variables. The love1 of sigdflcance in output per worker 
displays slightly sigdflant differences, for growth in favor of M e  firms. The same is true in t h ~  
ceramics industry, in which fhalss wtpedbnn men in efficiency while employment gmwtb is 
8uWaatiaIly gwam k males than b r  females in this same idustry. 

'Ih- d t a  suggest that, among sectors with substantial female participation among ADEM 
borrowers, maleowned ~~ in the textiles industry are growing at sigtnificantIy hter rates than 
tIrnrr o w d  by h a l e s .  I h s  dightly significant results in the cercunica industry suggest that in this 
iadustty 88 well, snnpIoymeat among fimm owned by maIes is growing more rapidly than in female- 



owmd firms. 'Ilie fact that ftrmales seem to outpeaform mala h efficiency the ceralaics industry 
would watrcutt bther testing to control lbr the, size &ribation of firms. Given that the me89Utemeo1t 
of efficiency is a d o ,  com1ling fir the size of the dsnominatnr will isolate the importance of the 
munerator in growth measurement, Tbis infixmation h prwxtd  for textile producers in Table 7.9 

TABLE 7 

MEAN GROWTH RATES IN TEXIlLE INDUSTRY, 
BY GENDER OF ENTREPRENEUR AND INlllAL FIRM SEJ3 

EMPLOYMENT OUTE;UT-- OUTPUTLABOR FEED ASSETS 

Initial employment less than or equal to 2 
Mdes 37.38 41.56 
Females 19.48 59.22 
Signif. * n.9. 

Wal employment great than 2, less than or equal to 8 
Males -0.254 62.79 
Females 17.23 67.44 
Signif. 88 a s .  

Initial employment greater than 6O 
Males 27.97 41.21 
F d e s  5.50 8.36 
Signif n.s. 8 

' n = 32 males, 34 females 
' n = 13 males, 24 females 
* n = 9 males, 4 females 

Note: ***p S .005 ** ,005 < p  :; .lo0 

'Ihese figures suggest that the significaatly higher growth rate in employment as well as in fixed 
assets for textile firms (see Table 6) is most CbaracteristIc of (and statistically significant fir) the very 

For fibod processing and microveadiag, the other two industries with substantial co~centmions of 
female ownemhip, dhgpegodon by siza of the enteqrise continues to show no statistically significant 
difkuccb hi growth rates between mal~wned add femalwwned *rises. For the ceramics 
ind-, 911 producers were in the size class of 2-6 workers. 



small firms. In the case of the efficieacy measure as well, the st ,+dot perfbrmance is c h a r - t i c  only 
of the small i h l s .  

For both the M p r w ~ ~ i n g  and the microvendor SIQC~OP,. there are no significant differences in 
growth patterns between male and female firms. h relation to the initial hypothesis, this may indicate 
that managerial skill levels in these two industries may be comparable. 

The M i  from the textile industr) indicate that, in that industry, males seem to eater into a growth 
mode at smaller sizes than do females. 'Ihe data reveal that in the sm,all&-sized distribution, males are -- 

- - 
hiring at a much F a  ntte than females. 'Ihis large increase in h i g  by male proprimr firms is - 
affecting their efficiency, rrs evidenced by the superior performance of females in outputflabor in this size 

- 
category. Males are also increasing thcir investment in capital in the industry at the same time that they 
are hiring. 

In the medium-sized textiles firms, the most signifiat growth differences show f d f 0  
outperhrrning mates in employment growth. Although the data suggest that females seem to enter intc 
a growth mode in this larger size, they do not tend to increase their capitalization at a rate superior to 
males, as shown by the insignificant recsults in growth rates of fixed assets. This apparent reluctance to 
invest in machinery and equipment on the part of ADEM1 womea may be related to their hypothwized 
time masbcaints. Investments in machheqj hply grater commitment to a firm's growth and success. 
Perhaps w ' o m  are not prepared to make this comm?ient. 

In the larger-sized categories, significantly different results occur in growth tates in output between 
males aad females. Malzs ot;fpri%rm females by a wide margin in this size distribution. Tbis suggests 
tba the strategy k r  growth that males undertake (that is, increases in investment when the enterprise is 
very small) is resulting in compad'c-dy higher growth in salea (oratput). The women's growth strategy 
(that is, hire more labor at larger sizes), o c d g  in a more: advanced stage of the enterprise's life, 
gegerates lower output results. 

An analysis was undertaken to examine differences in growth pattans between male- versus female- 
owned enterprises accordii to the length of time between their first and their most recent loan from 
ADlEIbQ the analysis fiund no significant differences in mean growth rates. This suggests that time with 
ADEMI is not a relevant factor in gender differentiation of growth rates. It indicates a similarity in 
growth patteana over time and across gender, suggesting that macroeconomic policy affects firms of both 
genders in a similar fgshion. 



HYPOTHESIS ON TYPE OF IlWUSrrrY A1.W 
GROWI'H PATTERN 

Tbis section will pmesx an cventiew of the i p d d s l l  structure a d  growth patterns among - 
eamprises in the sample of ADEM eaterprises. The fibcus of the analyst is to determine which ADEhiI - 

1 indus&iw display the most dynamic pttems, arid to analyze some of the reasons why this pattern exists. 
- Given this general objective, it is hypothesized that teatiles b the most dynamic industry because of 

special market conditions in the Dominican Republic, and fbr traditional accessibility reasons. 

- 
- Table 8 displays the mean initial levels of output, employmat, and fixed asseg across ADEMI 

ia$ustries. The su&ecmr with the lowest initial employment levd is the mictovelldor sector, fillowed 
by the retoil fixxi sad jewelry industries. Both the retail food and mictoveador sectors also expetience 

- the lowest levels of initial fixed assets, while the jewelry indumy has one 9f the highest initial levels of 
capitalization, suggesting the diversity in labor and capital use across ADEMI industries. 

TABLE 8 

DRIUL MEAN LEVELS OF OUTPUT, EMPLOYMENT, 
AND FIXED ASSEXS FOR ALL SAMPLE ENERPRISES, BY SECXOR 

FJXED 
SECTOR OUTPUT EMPLOYMENT ASSEI'S 

Food Proceasing 
chtb/Artisan 
Textiles 
-c/Pottery 
Electrical Repaim 
Carpentry 
hmworks 
Printiag J-w 
Apao Mechanics 
Refkigeration 
T m =  
ShoamaldPg 
Conasce 
Retail Food 
Megl Mechanics 
M i c ~ w d o f s  
Service Industries 



Tbe substkor with the highest initial employment lev4 h the auto mechanics industry, followed by 
s b m a k h g  and repair, and t3e printing subsector. All three of these industries also have relatively high 
initial quantities of fixed assets. 

Gnrwth Ram, by Industrial Sector 

The highest growth ra;te in employment is in the service industries, which include a wide range of 
activities h m  hair salons to medical clinics. This comparatively high percentage increase should be 
regarded with caution, considering the small numbes of these industries represented in the sample (only 
1 percent of the population). Among the larget sxtm, the highest-perhrming industries in employment 
growth ate wlto mecbaaics, ironworks, textiles, and the uxamic and pottery industry. Both the ceramics 
and textile firnu have active female participation. 

TABLE 9 

MEAN GROWTH RATES IN EMPLOYMENT, OUTPUT, OUTBUTILABOR, 
AND FIXED ASSEIS FOR ALL SAdPLE ENTERPRISES, BY SECTOR 

Cm 96 pet 

OUTPUT1 FMED 
INDUSTP.Y EMPLOYMENT OUTPUT LABOR ASSEl'S 

Ftmd Processing 
CraRslArtisan 
Textiles 
CeramidPottery 
Electrical Repairs 
Carpsntry 
Ironworks 
=g 
J d r y  
Auto Mechanics 
Refigeration 
Tapestries 
ShoemaLing 
Concrete Block 
R* Food 
M a  Mechanics 
Microvendon' 
S d w  in dust tie^ 

Although the above results reveal interesting relationships, an analysis controlling for time and size 
permits one to draw more carefully differentiated conclusions on the comparative pxlbrmance of different 
sectors. The rennainda of this section will present this analysis. 



This section pmsents statistical findings relating pdrmance (measured by growth rates of the four 
peafhmce variables) with the length of time beaween the first and the most recent loan received by the 
.artsrprise. The objective is to compare the textile industry's growth perfbrmance with that of other 
sectors, using loan periods as a proxy fbr firm "ages." In the fsllowiag discussion, the time between the 
firs& and the most recent lean received by the eateqrise is referred to as its age. 

TABLE 10 

. MEAN GROWTH RATES IN OUTPUT, BY SECTOR Am AGE1" 

1- 
INDUSTRY OR LESS 

1 TO 3 
YEARS 

3 YEARS 
OR GREATER 

Food Processing 

Ceramics 
- Electrical Repairs - 

Ironworks 
Priuting 
Jewelry 

A Auto Mechanics 
Refrigexation 
Tapestries 
Shcm t Repairs . 
Co~kxe& Blocks 
Retaii Fwd 
Metal Mechanics 
Microveadm 

Note: ***p S .005 

In Tabla 10-16, stars retlecting statistical significance always appear in pairs (or triples) in a given 
row. Where there are pairs of stam in a particular row, this indicates that the pairs of starred figures are 
significantly diffaent, with the stathicat significance reflected in the number of stars. When there are 
three ssg of stars in a row, this means that each pair among the three is significantly different. 



All 3igni.ficant red& show deci'mes in growth rates in outl;ut ovw time. Specifically, the younger 
and middleaged tkd pmcaing firms me& a decline in growth rates in outpa Given the fact that all , 

tims intervals show si,gnificant declining growth patterns, it is obvious that thm factors have had a strong 
negative effect on this industry's real sales. A s i m .  pattern occurs in the printing industry, where all 
time intavals Jbow significant differences in mean growth m. The textile industry also declines 
mh@ntWy im growth rates in output, indiwhg phat this industry is not immune ts mactoeconomic 
bumturns. 

TABLE 11 

MEAN GROWTH RATES IN FIXED ASSEIS, BY SECTOR AND AGE 

1YEAR I T 0 3  3YEARS 
INDWI'RY OR LESS YEARS OR. GREATER 

Food Processing 
CraftsJAftisaU 
Textiles 
Cetamics/Pottery 
Electtical Regaits 
Carpentry 
ItomtltP 
Rinting 
Jewdry 
Auto Mechanics 
Refrigeration 
Tapeatria 
saaRepair8 
Concrete Block 
Retail Food 
M a  MecbNcs 
Mi~ovendots 

Note: ***p 5.005 ** .005 c p s ,100 * .lo0 < p < .I50 

For the crab, shoa repair, and metal mechanics industries, fixed assets grew significantly more 
rapidly during the onetwtheyear time phase. The ceramics industry displayed a significant increase 
in fixed asseg among firms with three or more years of age. 



1 TABLE 12 

MEAN GROW'TB RATES IN OUTPUTILABOR, 
0:' SECTOR AND AGE i 

1YEAR I T 0 3  3YEARS 
INDUSTRY OR LESS PlEARS OR GREATER 

Food Processing 

C** 
Textiles 
Cerarmics 
E l d c a l  Repairs 
Carpentry 
Ironworks 

Printing 
Jewelry 
Auto Mechanics 
Refrigeration 
Tapestries 
shoe Repain 
Coaaete Block 
Retail Food 
Metal Mechaaics 
Wt~ovendors 

Note: ***p 5 .005 
I 

**j.005 < p 5 .loo * .loo < p < .I50 

Wtb the exception of one industrial $yaup (rrtail food, with marginal statistical significance), 
Table 12 again reveals that efficiency gains tilecline over time, fw all statisttically significant differences. 

'be analysis suggests that time with fDEM displays a negative relationship with output and 
cfsdeacy variables. A diffixeat pattem n s  fbmd for growth rites in fixed assets, which generally 
peaked during the middle period, then substtintially dropped for the 10- loan periods. This suggests 
that after the first year of participation, ADBIIII allows members to borrow greater sum for the purchase 
of capital equipment. The @ortame of t h e  ADEMI policy is wdencored by this apparent spurt in 
growth of fixed ama fw the middle-aged h. 'Ihe data indicate that the immedim impact of this 

4 

i capitalization t mt positive. This L reflc8strd in the declining rates of growth of output Md of efficiency 

I 

- - .  



for firms bat have been with ADEMI tbr a longer period. Although these rates remain positive, they 
seem to be strongly a f f d  by inflation and economic cycles. The patmu found to occur over time 
suggest that inflation and macro policy significautly affect the perfbrmance leels of ADEMI firms. 

The pedomma of the textile industry when controlling for time factors reveals that time with 
ADEMI has generally been n@vdy related to pedimmce in the industry. This is shown by the 
declines in rates of growth of output aud levels of efffciency over time. Both employmeat growth and 
growth rates in fixed ass* showed m significant differences over time, indicating L e  minimal role that 
the mpao policy embumerr& has had on investment activities in this sector. In relation to other 
industries, the mixed nature of the results makes it difficult to conclude that this industry is superior to 
otilers. 

This section deorils the results found when mean growth rates are measured within ADEM industries 
across different size distributions of firms. The discussion looks in turn at rates of gmwth of 
employment, output, output per worker, and fixed a%sets, all by size of the enterprise. 

TABLE 13 

GROWTH RATES IN EMPLOYMENT WITHIN 
INDUSTRTES OF DIFFERENT INITIAL EMPLOYMENT LEVELS 

LESS THAN 
INDUSTRY EQUAL 2 

GREATER THAN 2 GREATER 
LESS1EQUA.L 6 THAN 6 

Food Processing 
CraRsIArtisan 
Textile 
-cs/PoEtery 
Etdd Repairs 
Carpentry 
Ironworks 
Printing 
Jewelry 
Auto Mechanics 
Refi igdon 
Tapestries 
SaOeRepairs 
Concme Blocks 
Retail Food 
Metal Mechanics 
Microveudon 

Note: ***p 5.005 **.OW < p  s .lo0 *.lo0 < p < .I50 



The significant results from Table 13 suggest an inverse rzlatbnsbip h r  growth rates in employment 
with b. 'Ihe larger firms, with she mawred by the find initial employment :svel, display lower: 
growth rata~ than the small~-sized firm. 'Ihb plottern in employment growth occurs in the fibori 
pmcssaiqg, cda, electrical repairs, and the aqentry iodustries. Thb pcrttern of declining employment 
growth rate as a function of initial firm size is particularly significant for the textile industry, at least 
among the .first two size categories. The shoe repair industry displays en opposite trend, with growth 
~t employmeat increasing with initial size of the eattqrise. 

TABLE 14 

GROWTH RATES IN OUTPUT WITHIN INDUSTRIES OF DIFFERENT SIZES 

INlTlAL EMPLOYMENT LEVEL 

LESS THAN 
WDUSTlXY EQUAL 2 

GREATER THAN 2 GREATER 
LESSIEQUAL 6 THAN 6 

Food Processing 
CraRstArtisan 
Textiles 
Ceramid'oaery 
Electrical Repairs 
Carpentry 
Ironworks 
Printing 
Jewelry 
Auto M&llics 
Refiigeratiom~ 
Tapestries 
Shoe Repair 
Concrete Blocks 
Retail F d  
Mead Mdanicj  
Microvendors 

Note: *** p i; .OM **.O(# < p  5 .lo0 *.lo0 < p  < .19 

The tPpestry, ceramics, and microvendor sectors show increasing growth rates in output as firms 
bsconvs larger. 'Ihm am mildly aignitlcant when the smaller-sized microvendors are compared 
to the m a l i i i z e d  mic~ovmdors. Ihe auto mechanics and fibod proassing sectors display opposite 

i trads. As they become larger, their grow& rates in output decline. This pattern is most significant in 



the fbod processing sector, whi& displays significaatly declining growth in output across all size 
distribrdons. 

GROWTH RATES IN OUTPUTLABOR WETHIN 
INDUSTRIES OF DEFERENT SIZES 

LESSTHAN 
INDUSTRY EQUAL 2 

GREATER TNAN 2 GREATER 
LESSEQUAL 6 THAN 6 

Fwd Processi 
cw* 
Teatiles -- 
Electrical Repain 
Carpeatry 
Ironworts 
Printing 
Jewelry 
A m  Mechanics 
Wgaation 
TTqK!&t?8 
ShOeRepoirs 
Cona;w Blocks 
RalU Food 
Mall Mechanics 
MICFOY~~~OIS 

Note: ***p s 

Efficiency xmamemm for three of the industries displaying significant results show negative rates 
fbr smrrllec sbm, suggadug an underuse of labor. This tr~ad occurs in the ceramics, electrical repairs, 
rmd caqmtcy industries, all of which initially experience negative rates of change in efficiency for the 
ampllsst sntsrprisss, which become positive as flrm size i n a m .  An opposite trend occurs in the shoe 
tcgrrit, tctail fiibod, and pmcewing firms, all of which display higher relative growth rates in 
efficiency in entapriees of smallet sizes than in larger sizes. 



aROWTH RATES IN mXED ASSEIS m[IN 
INQUSTRES OF DWFEWNT SIZES 

GREATER TCIAN 2 GREATER 
LEX9/E QUKL 6 Th7AN 6 

Food Processing 
(hits/* 
T d e s  
Cersmics/Pottery 
Elactrical Repaivs 
Carpentry 
Itonworks 
Yrinting 
Jew* 
Auto Mechanics 
Refrigeration 
Tapdries 
shoe Repairs 
Coucrete Block 
Remil Food 
M d  Mechanics 
Miaweadors 

Note: ***p 5 .005 ** .005 < p s .lo0 * .lo0 < p c .I50 

All significant results from Table 16 show significant increases in the growth sites of bed assets 
with siza of the entsrprise. 

The d y a i a  of growth rabs within ADEMI firms of different sins reveals that employment growth 
rrdss generally diilay an inverse relationship with size, while the growth rate of fixed assets is positiveiy 
dated to eateqrh size, suggesting that, as firma grow, capital kegins to replace labor as a factor of 

e producdon. Both optput and efficiency measurements display mixed results depending on the industry; 
tc 

white some industrim seam to be r & i  a degree of economies of scale, others do not. 
2 '  
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CO'NCLUSIONS AND SUGGES1TIONS FOR lFURTHZEt RESEARCH 

GENDER IssUEs 

'Ihe statisdcal results of this study show that when firm growth rates are analyzed by different size 
dWibutions, smaller, mal~wned firms in the textile industry outperform female-owned firms in growth 
of mloymmt and in ked  me& by a wide margin. The fact that output per worker tends to be the 
wads most positive growth fixture when compared to men ~uggests a different growth strategy taker 
by f d s  entrepreneurs, compared to males. A continual increase in sales suggests that, when given 
access to credit, women are purchasing their n d e d  inputs, whedser they are semifinished garments, or 
(h the case of microveadors and food processors) finished goods lbr resale. Profits from the sale, of 
these goods may not all be reinvested in the business (as shown by the declining growth rate in fixed 
assets of f d e o w n d  firms), but are probably spent on other necessities such as goods for the home 
or cbil,dren's educations. Some of these funds are reinvested, as evidenced hy the increase in employment 
growth of female-owned firms in the textile indutqr in the middlesized category. 

m e  most ktensthg results of the gender analysis occur in the middle-sized categories in the ceramic 
and textile industries. Growth rates in employment show negative rates for men, while women display 
robust growth rates. Women also o?~tprhrm men in tlrs traditionally Cwnaldombated ceramic industry 
in employment growth by a ratio of 3::'.. Larger-sM, femaleowned firms in tho garment industry 
displayed a significantly lower growth *rate in output than those owned by males. 

Given the evidemce and the initial hypotheses of gender perhrmance as they relate to time and size, 
policy implications are that micro-related actions to encourage wornten to adopt more economically 
Mcient growth tdmtegies should be strtssed. This micro argument is based on the Wing that macro 
M r s  tend to af5ect firms of both gendm in the same way; hence public policy cannot easily target 
gender4pecific firms. It is believed, however, that becaw ADEMI is inextricably associated with these 
firm, ADEMI policy could substautially help in better deikhg the significance of these apparently 
different stmkgies u n d d e n  by men and women. It is mt clear whdher these strategies need to be 
altered or mt, but the evidence from this study would indicate &at women a3 not reaching the growth 
poteadal that they could reach undet a different set of c ~ c e s .  

ADEMI has provided Dominican women with an opportunity to overcome traditional obstacles to 
credit that in the past prevented women from borrowing. The recognition 1)y the organization that small, 
inibrmal businesses am creditworthy, and ADEMI's flexible plicy fi)r interest rates, repayment 
schedules, and loan amounts, have allowed the traditional micro businessm of womea to gain accew to 
credit. The &inale ADEMI participants seem to have taken advaatage of this credit accessibility, as 
&own by their growth rates in some industries. Yet with these advantages, women's enterprises seem 
to be pedbrming well only in employment and output; they do not seem to Iw investing in equipment or 
m o c h i  purchases br their induaris. The data suuest that their preferred growth strategy is to hire 
mote labor. This pattern also occun once their firms are larger, as opposed to males who hue more 
labor a well aa ina- their fixed as- at smaller sizes. Tbese results tend to support the argument 
that women's other incomegenerating activities and household duties may be forcing them to adapt a 
difhmt growth stmtqy than men, with the results being significantly lower output levels as their fm 
becow Irrrgdf. 



l h e  analysis of industries entailed a twwtep prows  acn#v~ time periods and across differcnt size 
distrhti~ns. The objective was to determine indlatry growth while controlling for time m r s ,  which 
are external in mbxa and g e n d l y  beyond the control of the individual proprietor, and size factors, 
which are assumed to be internal and have a gre- relationship to managerial decisions and actions 
withii a firm. Wii the fhmework of time and s h ,  it was also hypothesized that because of traditional 
and sociocultural particularities, rhe textiles industry would be the most dynamic, as measured by the four 
perhrmanCe variables. 

The results of this analysis proved inconclusive in relation to ae, specific textiles hypothesis. It was 
found that Mile teatilea certainly diisplay good perhrmance ova time and size in relation to dther 
ADEMI industries, in s e v d  instances the declines In growth have been substantially greater thaa h 
other industries. A brief description of the results and conclusions for selected industries follows. 

Growth rates in output and efficiency declined with the age of the enterprise in this iadustry. Time 
does not seem to have any significant effect on growth rates of employment and fixed asoets, suggesting 
that the e x t d  p'iicy does not seem to affect the investment potential in the industry. Growth rates in 
employment decline in firms of all sizes while growth rates in fixed assets increase as firm size rises. 
This pattean suggests that these ADEMI industries are growing and experiencing a period of adjustment 
as they begin a process of capitalization over time and as they become larget. The data indicate that 
employment growth rates decline with age aad enterprise size, a nahrral consequence of the industry's 
transition from a labor-inteasive to a mote capital-intensive base. 

This industry's dependence on the Free Trade Zones seems to work in its favor as seen in its growth 
patterns. Although inflation has a f I d  the real value of o v d l  sales, it has not affected investment. 
The indwtcy seem to be experiencing a continually strong demand for its goods as its increasing 
mechanization codimm. 

Tbi industry over time displays an inverse relationship between output and time, suggesting that 
inflation has reduced the industry's efktive demand. Growth ram in output increase substantially fbr 
firms of all sizes in this hiclstry, as do growth rates in fixed assas. This result points to an iadustry 
&ig h i g h  ecommies of scale. 

ahe positive results for Anns of all sizes may suggest the existence of a linkage between this industry 
aad the clothing manu-. Since both industries use similar inputs in their production, it is not 
Jurprisig to find that they diisplay similar growth patterns. The major differences between these two 
i n d u e s  is the target consumer. 



Tbae industries are grouped together based on their relationship to the construction industry. Both 
cupmtq and e l d d  repairs are highly depdeat on :.mports for raw materials. Over time, carpentry 
displays an increase in employment growth rates, suggesting a positive effect of government programs 
on the construction industry. Both industries display negative growth rates in efficiency at smaller sizes, 
ad positive, robust growth rates in efficiency as they become larger, suggesting the approach of 
economies of d e .  

These results suggest that both industrim have benefited substantially from the government building 
horn oves the past five years. Public works projects are W i g  implemented in the colonial sections of 
Santo Domiago wtere renovations are under way on many of the old colonial monuments for the 
celebcation of 500 years since America's discovery, and in some of the poorer sections of the city where 
massive project-like buildings are taking the place of corngated steel houses. 

The dependence: of these industries on public expenditure codd be dangerous, especially considering 
tbat the large increases in expenditure of the government have not been accompanied by matching growth 
rates in revenue. 

The effects of her- in time i d  size are negatively related to growth in output and efficiency in 
this hiustry. P i  that have only participated in ADEMI for a short time have experienced positive 
growth r&s. As the loan periods b r n e  longer, k t h  output and efficiency decline to negative rates, 
while fixed assets increase. Over the: size distribution, efficiency kates for the larger firms are negative, 
suggmting that although the industry seems r be in h=ition fiom a labor to a capital base, other facton 
are contributing to its disecowmies of scale. n i s  industry also has an outlet in the Free Trade Zone, 
although the positive effects of this seem to be less than in the textile industry. 

This light industry displays mixed results over time and size, Although an inverse relationship exists 
betwen t h e  and growth rates in output and efficiency, firms with the longest growth periods continue 
to display pdtive growth rates in perbrmance. When this industry's success is measured across the size 
distribution,, a dimeat a d t  occurs. The smaller enterprises experience hadthy growth rates in output 
and effciency. 1. zrger firms display diseconomies as shown by negative growth rates in these same 
variables. 

Tbis poverty-lend industry proved to be remarkably successful. Growth rates in output and 
efliciency for these firms ate healthy when related to other industries in similar time categories. These 
reeults were significant only for the two shorter periods, suggesting a degree of transience in the sector. 

I PszhapJ the most htemthg result was that over the size distribution, the microvendors show increasing 
growth ates in output. For the middle-sized firm categories, this subsector performed better than d l  
Others ingfowahrate in~.  



The analyses and conclusions presented in his study only scratch the ~urface of the information that 
could be obtained from the ADEMI organization. Currently, ADEMI has i13 its possession documentbsion 
of h u  bat have been withdrawn from the organization tbr a numbex of financial as well as political 
reasons. This archive of &mation could be a vital source for any W e  studies relating firm mortality 
to its age and initial size. Regional studies relating growth pattern8 across ADEMI firms by region could 
also be analyzed, given the enomus quantity of infixmation in the regional offices. Although ADEIiiI 
does not serve rural areas, the implications of Free Trade Zones could be further studied as they relate 
to ADEMI h' growth rates. 

The results of the gender analysis could be further substantiated by intenriews with ADEMI female 
participants to determine whether the hypothesized time and activity constraints are important Eacton in 
determining their growth strategies. 
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