
Trade dependence and fertility in Asia
and Hispanic America: 1950-1990.

Item Type text; Dissertation-Reproduction (electronic)

Authors Khan, Mokbul Ahmed.

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 21:00:45

Link to Item http://hdl.handle.net/10150/186627

http://hdl.handle.net/10150/186627


INFORMATION TO USERS 

This manuscript has been reproduced from the microfilm master. UMI 

films the text directly from the original or copy submitted. Thus, some 

thesis and dissertation copies are in typewriter face, while others may 

be from any type of computer printer. 

The quality of this reproduction is dependent upon the quality of the 
copy submitted. Broken or indistinct print, colored or poor quality 
illustrations and photographs, print bleedtbrougb, substandard margins, 

and improper alignment can adversely affect reproduction. 

In the unlikely. event that the author did not send UMI a complete 

manuscript and there are missing pages, these will be noted. Also, if 
unauthorized copyright material had to be removed, a note will indicate 

the deletion. 

Oversize materials (e.g., maps, drawings, charts) are reproduced by 

sectioning the original, beginning at the upper left-hand corner and 

continuing from left to right in equal sections with small overlaps. Each 

original is also photographed in one exposure and is included in 

reduced form at the back of the book. 

Photographs included in the original manuscript have been reproduced 
xerographically in this copy. Higher quality 6" x 9" black and white 
photographic prints are available for any photographs or illustrations 

appearing in this copy for an additional charge. Contact UM! directly 
to order. 

U·M·I 
University Microfilms International 

A Bell & Howell Information Company 
300 North Zeeb Road. Ann Arbor. M148106·1346 USA 

313/761·4700 800/521·0600 





Order Number 9424960 

Trade dependence and fertility in Asia and Hispanic America: 
1950-1990 

Khan, Mokbul Ahmed, Ph.D. 

The University of Arizona, 1994 

Copyright @1994 by Khan, Mokbul Ahmed. All rights reserved. 

U·M·I 
300 N. Zeeb Rd. 
Ann Arbor, MI 48106 





TRADE DEPENDENCE AND FERTILITY IN 

ASIA AND HISPANIC AMERICA: 1950-1990 

by 

Mokbul Ahmed Khan 

Copyright © Mokbul Ahmed Khan 1994 

A Dissertation Submitted to the Faculty of the 

DEPARTMENT OF SOCIOLOGY 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

1 994 



THE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

2 

As members of the Final Examination Committee, we certify that we have 

read the dissertation prepared by MOKBUL AHMED KHAN 

entitled TRADE DEPENDENCE AND FERTILITY IN ASIA AND HISPANIC 

AMERICA: 1950- 1990 

and recommend that it be accepted as fulfilling the dissertation 

requirement for the Degree of Doctor of Philosophy 

~ Leonard 

~; 
;;/nvr '9'1 

Date 

3/3-0(7,/ 
Dale j 

David C. Rowe 

Date 

Final approval and acceptance of this dissertation is contingent upon 
the candidate's submission of the final copy of the dissertation to the 
Graduate College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 
requirement. 

/;;i1/~/L 
'1ifssertatiOl1 TreCt~r Date 



3 

STATEMENT BY THE AUTHOR 

This dissertation has been submitted in partial 
fulfillment of requirements for an advanced degree at The 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under rules of the 
Library. 

Brief quotations from this dissertation are allowable 
without special permission, provided that accurate 
acknowledgment of source is made. Requests for permission 
for extended quotation from or reproduction of this 
manuscript in whole or in part may be granted by the 
copyright holder. 

) 

aU 



ACKNOWLEDGMENTS 

I wish to express my sincere thanks to my wife Rehana 

A. Khan, and children Nusrat A. Khan, Ifat Z. Khan, and 

Munim A. Khan for their love and unfailing support. 

4 

I would like to express my special thanks to Dr. Robert 

L. Hamblin who, as mentor, critic, and friend has greatly 

influenced my professional development. Even though 

retired, Professor Hamblin has provided me with invaluable 

guidance through friendly telephone conversations to 

accomplish this research. 

I would like to express my appreciation to Dr. Robert 

C. Leonard, Dr. Albert Bergesen, Dr. James W. Shockey, and 

Dr. David C. Rowe, for their expert guidance and advice 

throughout this research. Also, I would like to thank Dr. 

David A. Snow and Dr James Ranger-Moore for their support 

and encouragement. 

I wish to express my special thanks to Dr. Mark 

Borgstrom, Research Support, CCIT, the University Of Arizona 

for helping me with computer programming required for this 

research. 

Finally, I would like to thank Dr. Robert L. Hamblin 

and Dr. Michael A. Cusanovich for employing me as a Graduate 

Research Associate in the Department of Sociology, the 

University of Arizona. 



5 

DEDICATION 

I wish to dedicate this dissertation with deepest love 

and respect to my father (Late) Ali Afzal Khan and my mother 

Aseya Akhter Khanam. 



6 

TABLE OF CONTENTS 

LIST OF FIGURES 14 

LIST OF TABLES 15 

ABSTRACT 23 

CHAPTER 1 25 

THEORETICAL FRAMEWORK . . . . . . . . . . . . . . . .. 25 

1.1: Introduction to the Problem. 25 

1.2: Major Theoretical Perspectives and Past 

Research on Fertility. 27 

1.2.1: Demographic Transition Theory 28 

1.2.2: Proximate Determinants of Fertility. 31 

1.2.3: Easterlin's "Synthesis Framework".. 32 

1.2.4: Styles of Development and Fertility 

Decline 33 

1.2.5: The Wealth Flow Theory of Fertility 

Decline 36 



TABLE OF CONTENTS-continued 

1.2.6: Dependence, Development, and Fertility in 

World System/Dependency Theory 

7 

Perspective. . . . . . . . . . . . . . . 39 

CHAPTER 2 . . . . . . . . . . . . . . . . . . . . . . . . 49 

OUTLINE OF THE PRESENT STUDY . . . . . . . . . . . . . . 49 

2.1: Hout's Mathematical Model. 49 

2.2: The Hypotheses. . . . . . . . . . . . . . .. 53 

CHAPTER 3 56 

THE DATA AND METHODOLOGY 56 

3.1: Hispanic America: 1900-1975. 56 

3.2: The Asian and the Hispanic American 

Replications: 1950-1990. ....... 58 

3.2.1: Data Universes and Measures. . 58 

3.2.2: Crude Birth Rate as Fertility Measure .. 60 



8 

TABLE OF CONTENTS-continued 

3.2.3: Commodity And Partner Concentrations As 

Trade Dependence Measures. . . . 61 

3.2.4: Socioeconomic Development ....... 63 

3.2.4(i): School Enrollment. . . 64 

3.2.4(ii): Telephone Use 

3.2.4(iii): Urbanization 

3.2.5: Internal Development Index. 

3.3: Weighted Least Squares Regression for Pooled 

Time-Series and Cross-National Data Sets from 

Asia and Hispanic America: 1950-1990 

3.4: Econometric Methods to Asian and Hispanic 

American Data Sets with Time-wise 

Autocorrelation and Cross-sectional 

Heteroscedasticity 

3.5: Differential Effect of Development, 

Dependence, and Development X Dependence 

Interaction on Fertility 

by Region . 

· 64 

· 65 

• 67 

69 

74 

77 

3.6: Changes in the Fertility Rate. . . . . . .. 82 

------------------ -----



9 

TABLE OF CONTENTS-continued 

S. 7: Summary . . . . . . . . . . . • . . . . . .. 83 

CHAPTER 4 . . . . . . . . . . . . . . . . . . . . . .. 86 

THE LEVELS AND PATTERNS OF FERTILITY, 

DEPENDENCE, AND DEVELOPMENT IN ASIA 

AND HISPANIC AMERICA: 1950-1990. 

4.1: Introduction 

4.2: Fertility ..... 

4.2.1: Fertility in Asia, 1955-1990 

4.2.2: Fertility in Hispanic America, 

86 

86 

87 

88 

1955-1990 • • • • • 93 

4.3: Population in Asia and Hispanic 

America: 1955-1990 101 

4.4: Trade Dependence . . . . . . . 106 

4.4.1: Import Partner Concentration (P) in 

Asia: 1950-1980 . . . . . . 108 

4.4.2: Import Partner Concentration (P) in 

Hispanic America: 1950-1980 111 



10 

TABLE OF CONTENTS-continued 

4.4.3: Partner Concentration (P) for Developed or 

Core Nations: 1950-1980 . . . . . .. 114 

4.4.4: Concentration in the Top Export Commodity 

(C1 ) for Asia . . . . . . . 116 

4.4.5: Concentration in the Top Export Commodity 

(C1 ) for Hispanic America: 1950-1980 120 

4.4.6: Concentration in the Top Export Commodity 

(C1 ) in the Core Nations: 1950-1980 125 

4.4.7: Concentration in the Top Three Export 

Commodity (C3 ) for Asia . . . . 127 

4.4.8: Concentration in the Top Three Export 

Commodities (C3 ) for Hispanic America: 

1950-1980 

4.4.9: Concentration in The Top Three Trading 

Commodities (C3 ) Among Developed or Core 

130 

Countries: 1950-1980 . . . . . 133 

4.5: Development .. 

4.5.1: Internal Development in Asia and 

Hispanic America: 1950-1980. 

4.5.2: Polynomial In Time Fitted To Internal 

Development Data For Asia and Hispanic 

135 

136 

America: 1950-1980. ......... 145 



11 

TABLE OF CONTENTS-continued 

4.6: Summary of Findings. 150 

CHAPTER 5 . . . . . . . . . . . . . . . . . . . . . . . 151 

DEVELOPMENT AND FERTILITY RELATIONSHIP 

UNDER TRADE DEPENDENCE RELATION FOR 

ASIA AND HISPANIC AMERICA: 1950-1990. 151 

5.1: Introduction. . . . . . . . . . . . . . . .. 151 

5.2: Regional Differences in Fertility (CBR) and 

Dependency in the Development-Fertility 

Relationship Under Dependency. . ... 

5.2.1: Intercept Dummy Variable Models Based 

on Combined Data Set for Asia and 

153 

Hispanic America, 1950-1990.. 154 

5.2.2: Slope Dummy Variable Models Based on 

Combined Data Set for Asia and 

Hispanic America, 1950-1990 .. 158 



TABLE OF CONTENTS-continued 

5.2.3: An Evaluation of Dependency Measures 

(C l , Cl , and P) from Intercept Dummy 

Models and Slope Dummy Models fit to 

Combined Data Set for Asia and Hispanic 

America: 1950-1990. 

12 

166 

5.3: GLS 2 Analyses Predicting CBR's for Asian and 

Hispanic American Nations: 1950-1990. . .. 169 

5.3.1: CBR Models Selected by Time Lag for 

Asia ... 169 

5.3.2: CBR Models Selected by Time Lag for 

Hispanic America . .. ..... 173 

5.3.3: Predicting Fertility (CBR) By Differential 

Equations For Asia and Hispanic America: 

1950-1990 177 

5.4: Changes in Crude Birth Rates (~%B), Asia and 

Hispanic America: 1950-1990 180 

CHAPTER 6 . . . . . . . . . . . . . . . . . . . . . .. 188 

DISCUSSION 188 

------ ----.-~------- '--~--'~-~"---'" -. -."-.~---------.... ----



13 

TABLE OF CONTENTS-continued 

6.1: Development. 190 

6.2: Dependency 191 

6.3: Development Squared. 192 

6.4: The Development-Dependency Interaction 193 

6.5: The Analyses 199 

APPENDIX I 

Kementa's Method. . . . . . . . . . . . . . . . . 209 

APPENDIX II 

Causal Model of Hout's Development-Fertility 

Relationship under Dependency 218 

REFERENCES 219 

------------------------ ---



LIST OF FIGURES 

4.1. The variation in fertility (CBR) by time period 

for Asian (4.1a) and Hispanic (4.1b) American 

Countries 

4.2. Population (in millions) by time period for Asian 

(4.2a) and Hispanic (4.2b) American 

countries . . . . . 

14 

. 94 

107 

4.3. Socioeconomic Development (D) by Time Period for Asian 

(4.3a) and Hispanic (4.3b) American Countries, 

1950-1990 . . . . . . . . . . . . . . . . . . 146 

--- ..... _-



15 

LIST OF TABLES 

4.1. Crude Birth Rates (CBR) by Time Period and 

Country, Asia: 1955-1990 • . . . . 89 

4.2. Crude Birth Rates (CBR) for 1955 and 1990, 

Percent Change and Average Annual Percent Change 

in Crude Birth Rate in Asian Countries ... 91 

4.3. Crude Birth Rates (CBR) by Time Period and 

Country, Hispanic America: 1955-1990 ..... 95 

4.4. Crude Birth Rates (CBR) for 1955 and 1990, 

Percent Change and Average Annual Percent Change 

in Crude Birth Rate in Hispanic American 

Countries . . . . . • • • 97 

4.5. Crude Birth Rates (CBR) for 1955 and 1990, 

Percent Change and Average Annual Percent Change 

in Crude Birth Rate in Developed or Core 

Countries . . . . . . . . 99 

4.6. Population by Year and Annual Rate of Population 

Growth (in percent) by Asian Country 102 



LIST OF TABLES-continued 

4.7. Population by Year and Annual Rate of Population 

Growth (in percent) by Hispanic American 

country . . . . . . 

4.8. Population by Year and Annual Rate of Population 

Growth (in percent) by Countries, Developed 

or Core Region 

4.9. Import Partner Concentration Measure (P) by Time 

16 

103 

104 

and Country Period, Asia: 1950-1990 . . . . . 109 

4.10. Percent Change and Annual Percent Change in 

Import Partner Concentration Measure (P) During 

1950-1980 Period by Asian Country . . . . .. 110 

4.11. Import Partner Concentration (P) by Country and 

Time Period, Hispanic America: 1950-1990 112 

4.12. Percent Change and Annual Percent Change in 

Partner Concentration Measure (P) During 1950-

1980 Period by Hispanic American Country 113 



LIST OF TABLES-continued 

4.13. Percent Change and Annual Percent Change in 

Import Partner Concentration Measure (P), 

17 

Developed or Core Nations: 1950-1980 115 

4.14. Top Commodity Concentration Measure (C l ) by 

Country and Time Period, Asia: 1950-1980 118 

4.15. Top Commodity Concentration (C l ) in 1950 and 

1980, Percent Change and Annual Percent Change 

in Top Commodity Concentration (C l ), Asia: 1950-

1980 . . . . . . . . . . . . . . . 119 

4.16. Top Commodity Concentration Measure (C l ) by 

Country and Time: Hispanic America, 1950-

1990 

4.17. Top Commodity Concentration (C l ) in 1950 and 

1980, Percent Change and Annual Percent Change 

in Top Commodity Concentration (C l ): Hispanic 

121 

America, 1950-1980 .............. 124 



LIST OF TABLES-Continued 

4.18. Top Commodity Concentration (C l ) in 1950 and 

1980, Percent Change and Annual Percent 

Change in Top Commodity Concentration (C l ), 

18 

Developed Nations: 1950-1980 . . . . . .126 

4.19. Top Three Commodity Concentration Measure (C3 ) by 

Country and Time Period: Asia, 1950-1980 .128 

4.20. Top Three Commodity Concentration (C3 ) in 1950 

and 1980, Percent Change and Annual Percent 

Change in Top Three Commodity Concentration 

(C3 ): Asia, 1950-1980 . . . . . . . . . . . . .129 

4.21. Top Three Commodity Concentration Measure (C3 ) by 

Country and Time Period: Hispanic America, 

1950-1980 . 

4.22. Top Three Commodity Concentration (C3 ) in 1950 

and 1980, Percent Change and Annual Percent 

Change in Top Three Commodity Concentration 

.. 131 

(C3 ): Hispanic America, 1950-1980 ....... 132 



LIST OF TABLES-Continued 

4.23. Top Three Commodity Concentration (C3 ) in 1950 

and 1980, Percent Change and Annual Percent 

Change in Top Commodity Concentration (C3 ): 

19 

Developed Nations, 1950-1980 . . . . . .134 

4.24. Internal Development Index (D) by Country and Time 

Period: Asia, 1950-1980 . . . . . .. . .. 137 

4.25. Internal Development Index (D) by Country and Time 

Period: Hispanic America, 1950-1980 . . .. 138 

4.26. Internal Development Index (D) in 1950 and 1980, 

Change and Annual Rate of Change in 

Internal Development Index, Asia: 1950-

1980 .... . . . . . . . . ... 141 

4.27. Internal Development Index (D) in 1950 and 1980, 

Change and Annual Rate of Change in Internal 

Development Index, Hispanic America: 1950-

1980 . . . . . . . . . . . . . . . . . .142 

4.28. Internal Development Index (D) in 1950 and 1980, 

Change and Annual Rate of Change in 



20 

LIST OF TABLES-Continued 

Internal Development Index: Developed Nations, 

1950-1980 . . . . . . . . . . . . . .144 

5.1. Crude Birth Rate (B) Regressed on Development 

(D), Dependence (Cl /C3/P), Squared Development 

(D2) , Development-Dependence Interaction 

(DCl /DC3/DP), and Dummy Variable for Region by 

Time Lag: 1950-1990 . . . . .. . ..... 156 

5.2(i). Crude Birth Rate (B) Regressed on 

Development (D), Dependence (P), Squared 

Development (D 2), Development-Dependence 

Interaction (DP) with Slope Dummy 

Variables (Dummy = 1: Hispanic America; 

Dummy = 0: Asia) and Dummy Variable for 

Region by Time Lag: 1950-1990 . .. . ... 159 

5.2(ii). Crude Birth Rate (B) Regressed on Development 

(D), Dependence (C l ), Squared Development 

(D2), Development-Dependence Interaction 

(Del) with Slope Dummy Variables (Dummy = 

1: Hispanic America; Dummy = 0: Asia) and 



21 

LIST OF TABLES-Continued 

Dummy Variable for Region by Time Lag: 

1950-1990 . . . . • . . . . . • . . ... 160 

5.2(iii}. Crude Birth Rate (B) Regressed on Development 

(D), Dependence (CJ), Squared Development 

(D 2), Development-Dependence Interaction 

(DC3 ) with Slope Dummy Variables (Dummy = 1: 

Hispanic America; Dummy = 0: Asia) and Dummy 

Variable for Region by Time Lag: 1950-

1990 ..................... 161 

5.3. Crude Birth Rate (B) Regressed on 

Development (D), Dependence (Cl /C3/P), 

Squared Development (D2), and Development

Dependence Interaction (DC1/DC3 /DP), by Time Lag, 

Asia: 1950-1990 ................ 170 

5.4. Crude Birth Rate (B) Regressed on Development (D), 

Dependence (Cl/CJ/P), Squared Development 

(D2), and Development-Dependence Interaction 

(DC1/DCJ/DP), by Time Lag, Hispanic America: 

1950-1990 ................... 175 



LIST OF TABLES-Continued 

5.5. Percent Change in CBR Regressed on Development, 

Dependence, Development-Dependence Interaction, 

and Lagged CBR (CBR(t_j)) by Time Lag (j), Asia: 

22 

1950-1990 . . . . . . . . . .. . ..... 182 

5.6. Percent Change in CBR Regressed on Development, 

Dependence, Development-Dependence Interaction, 

and Lagged CBR (CBR(t_j)) by Time Lag (j), 

Hispanic America: 1950-1990 . . . . .183 

------------------------ -----------



23 

ABSTRACT 

This research has modeled the development and fertility 

relationship under trade dependency of Asia and Hispanic 

America following Hout's (1980) conceptual model. The 

findings from the analyses show that the initial effects of 

development were positive and significant, which were 

consistent with the theory, and as predicted by Hout's 

model. 

In all the empirical equations, all of the dependency 

terms, measured as the top commodity concentration, the top 

three commodity concentration, or the partner concentration, 

were positive and significant. This is consistent with the 

theory and consistent with Hout's (1980) findings. 

The results of the development squared term suggest 

that the well known long-term negative effect of development 

may have been misspecified in Hout's equation. As a result, 

the long-term fertility reducing effect of the development 

on fertility would have to be alternatively modeled. 

In this investigation, using 1950-1990 data generated 

by sample of both Hispanic American and Asian countries, 

Hout's (1980) positive interaction term was not replicated. 

In fact, the interaction term was just the opposite. 

Significant negative development-dependency interaction 

terms were found in every empirical analysis. A very stable 
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result in terms of the development dependency interaction' 

was obtained by using all three measures of dependency. 

While the commodity concentration measures were more 

important in Asia and the partner concentration (P) was 

higher and more important in Hispanic America, the negative 

interaction resulted in all analyses--including the overall 

best empirical equations in all of the analyses. The 

results consistently indicated that as dependency increased, 

the long-term negative effect of development on fertility 

increased in magnitude. This long-term effect is explained 

by an alternative theory linking the relationship between 

fertility on the one hand, and development and dependency on 

the other hand, as an interaction. According to this 

alternative theory, the interaction assumes that development 

and dependency can vary somewhat independently of each 

other. Thus, high levels of dependency should strengthen 

the negative long-term influence of development on 

fertility. While the results are consistent with the 

theoretical interpretation of the negative development

dependency interaction, the detailed implications of the 

alternative theory need to be investigated. 



CHAPTER 1 

THEORETICAL FRAMEWORK 

1.1: Introduction to the Problem. 

25 

World System/dependency theory posits major structural 

differences between core and periphery or semi-periphery. 

Such structural differences are continually maintained and 

highly resistant to change (Nolan and White 1983). 

Wallerstein (1974), Galtung (1971), Frank (1969), and others 

contend that in World System perspective a nation can be 

located within the World System hierarchy on the basis of 

what position it occupies in the world division of labor. 

They also maintain that the system status can actually 

govern the character and speed of national development. 

This implies that a nation's location in the world economic 

system can determine among other characteristics its vital 

rates of fertility and mortality (Nolan and White, 1983). 

The implications of World System/Dependency theory can be 

understood from the subordinate statuses of periphery and 

semi-periphery in the world division of labor. The statuses 

or locations of countries in periphery and semi-periphery 

within the World System and their consequent relations to 

national development and fertility require considerable 

empirical evaluation. 
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Hout (1980) proposed the above conceptual framework and 

subsequently suggested a mathematical model to explore the 

relations between development and fertility under trade 

dependence of countries in Latin America. The findings from 

Hout's Latin American study for the period 1900-1975 

supported his model and the underlying theory. 

However, a question naturally arises whether Hout's 

model would also be applicable to situations in other times 

and places similar to that of Hispanic America during the 

period 1900-1975. Thus, the present exercise focuses on the 

development-fertility relationship under dependency of 

countries in Asia and Hispanic America during the period 

1950-1990. This investigation is required to test the 

generalizability of Hout's findings for Latin America to 

those of Asia. 

The problem of generality of Hout's research, if 

resolved, should help us understand more clearly the 

substantive theoretical implications of the world system 

statuses attained by less developed nations in Asia and 

Latin America and their effects on the development-fertility 

relationship. In doing so, the present study would bring 

into light the interesting features of mathematical analyses 

by the use of models derived from Hout's theoretical 

framework. 

First, the present study was expected to explore the 



27 

relationships among national development, fertility and 

dependency prevalent in Asian and Hispanic American 

countries during the period of 1950-1990. Second, the 

empirical findings from Asia and Hispanic America obtained 

by using Hout's model would be compared and contrasted with 

those of Hout (Hout 1980). Third, to ascertain if there is 

any evidence from the analyses of Asian and Hispanic 

American data sets that Hout's model (1980) might be 

misspecified. Finally, Hout's model and the fitted Asian 

and Hispanic American models of the theoretical 

relationships among development, fertility, and dependency 

will be subjected to critical examination. It is expected 

that the results from such examination will have substantive 

theoretical implications for demographic and dependency 

issues with respect to Asia and Hispanic America and 

elsewhere in the ~hird World. 

1.2: Major Theoretical Perspectives and Past Research on 

Fertility. 

The Population Council (1981, p. 315) directed 

demographers' attention to "the poverty of theory that 

underlies so much empirical work on fertility determinants." 

In addition, an International Review Group noted "the 

absence of an accepted theory of fertility change" (Miro and 
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Potter 1980, p. 94). However, if existing theories are 

reviewed in terms of their claims and the methodology used 

in testing them, one might find out which, if any, theories 

succeed in explaining fertility changes (Sharma 1984). In 

this section, research studies on fertility change based on 

major theoretical perspectives are summarized and critically 

reviewed. 

1.2.1: Demographic Transition Theory. 

Thompson (1929) noticed while investigating fertility 

trends of European countries, three phases in "the 

demographic trends that came to be known as the demographic 

transition." These trends assert that a substantial 

mortality decline invariably precedes and is inevitably 

followed by a major fertility decline. Such a decline in 

fertility following mortality is characterized as a "phase 

theory" (Beaver 1975), as it outlines three sequential 

stages of demographic development. In phase-I, high 

mortality balances high fertility to produce a relatively 

stable small population; in phase-II, declining mortality 

coupled with high fertility produces rapid population 

growth; during phase-III fertility drops to roughly balance 

mortality and therefore produces a relatively stable but 

much larger population (Thompson 1929; Coale and Hoover 

-------------------
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1958, p. 12-3). 

Beaver (1975), Caldwell (1982), and others have 

identified several weaknesses of the demographic transition 

theory. According to Beaver (1975), the demographic 

transition theory "leaves too much unstated and too many 

ideas unintegrated." In response to these deficiencies, he 

attempted to refine this theory. The empirical results of 

Beaver (1975) and others support this refined transition 

theory. Even so, Caldwell (1982) believes that "the 

demographic transition theory has changed little in the last 

20 years." This failure to update the theory is very 

surprising because researchers now have "far more experience 

of pretransitional and early transitional societies than 

they had previously been able to obtain" (Caldwell 1982). 

The historical experiences of most Third World 

countries show that mortality rates drop with modernization. 

However, there has not been a noticeable drop in human 

fertility, contrary to the conventional or the refined 

demographic transition theories. According to Meyer et al. 

(1976), empirical evidence from some European countries 

indicate that massive increases in life expectancy due to 

economic development did produce a decline in fertility, but 

this does not occur in Third World countries. 

Other than the work in the Hout's tradition, social 

scientists have not yet attempted to explore influences of 

.... - ... - .. - .. -~-----
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social structure and social stratification variables on 

demographic outcomes, particularly for fertility decline in 

less developed countries. This is a serious weakness of the 

formal demographic approach to fertility based on 

demographic transition theories. 

Demographic transition theories based on European 

experiences when generalized to non-European settings are 

therefore problematic. This may be because the dominant 

structural position of Western Europe in the world economy 

differs from the more dependent peripheral position of less 

developed countries. This structural difference is 

typically ignored by demographers when they attempt to 

generalize demographic transition theory. Furthermore, 

urbanization and other developmental trends connected with 

European fertility transition were part of the 

industrialization. 

Though urbanization and other types of development in 

the Third World are superficially similar to that of the 

West, such trends have not been associated with fertility 

reduction in Latin America, Asia, and Africa. This lack of 

relationship between development and reduced fertility has 

been a continuing feature of the Third World countries since 

the beginning of their colonial experiences (Frank 1966, 

1989; Chase-Dunn 1975a, 1975b; Bergesen 1984). Thus, the 

context in which the transition took place for European 
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countries was radically different from the historical 

context of less developed countries. Also, the social 

structures of the less developed countries due to dependence 

relations have become fundamentally different from those of 

the European countries when fertility transition occurred 

(Hout 1980, p. 160). 

1.2.2: Proximate Determinants of Fertility. 

Bongarts (1978) suggests a framework with proximate 

determinants of fertility that can be used to specify the 

Socio-Economic models of fertility determinants for less 

developed countries. In this framework it is hypothesized 

that social, economic, and cultural factors affect fertility 

through some socio-biological intermediate variables--such 

as sterility (biological) and use of contraceptives 

(behavioral) (Bongarts 1978). The intermediate variables in 

Bongarts's framework can be classified into the following 

three groups : 

(1) Exposure factors 

(2) Deliberate marital fertility control factors 

(3) Natural marital fertility factors. 

This framework has its roots in the pioneering work of 

Davis and Blake (1956). In searching for relevant 

explanatory variables responsible for fertility decline in a 

...... __ . __ ... _ ...... _--- -------



specific country, Bongarts (1978) narrows down the 

alternatives but does not resolve the problem. Thus, the 

task of social research is not merely an "explanation" of 

fertility, but rather an "understanding" of why fertility 

does or does not decline, with socio-economic development 

(Sharma 1984). 

1.2.3: Easterlin's "Synthesis Framework". 
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Easterlin (1980) offers a micro-economic theory 

according to which the methodological issues center around a 

recursive model of fertility determinants. The distinctive 

features of this framework are that it considers formal 

measurements for the motivation and the costs of fertility 

regulation; and it incorporates different ways by which 

modernization can influence the observed fertility. 

However, this theory assumes a single decision-maker and 

thus "glosses over the internal dynamics of the households" 

(Sharma, 1984). The first attempt to operationalize this 

framework used World Fertility Survey data sets gathered 

from less developed countries (Easterlin and Crimmins 1982). 

Easterlin developed his fertility framework by the adoption 

of a utility function which incorporates complexity and 

consequently, the empirical test of his framework becomes 

very difficult. A serious limitation of this framework will 
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arise because it shares some of the basic weaknesses of the 

usual utility maximizing models adopted by micro-economists 

which arise out of the empirically inaccessible structure of 

tastes (Hamblin et ale 1975; McNicol1 1980, p.150). Another 

limitation of this theory arises due to its failure to 

include factors that are important from an institutional 

consideration. Fertility behavior takes place in a 

particular institutional and cultural environment and it 

responds to changes in that environment. Thus, 

institutional variables are seen as affecting fertility 

through "structuring an individual's perceived environment 

to form the premises of relevant decisions (except for 

idiosyncratic premises)" (McNicoll 1980 p.163-164). 

1.2.4: Styles of Development and Fertility Decline. 

According to this theory, attempts to locate countries 

in less developed regions in the different phases of the 

demographic transition fail unless the explanations involve 

social, economic, and cultural histories of those countries 

specifically. 

Gonzales-Cortez (1980), Ratcliffe (1978), and Rapetto 

(1979) suggest that some styles of development are 

responsible for fertility decline and other styles are not. 

For example, they hypothesize that implementation of 
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egalitarian social and economic structures bring about 

declines in fertility. Ratcliffe (1978) has also offered a 

social justice theory of fertility transition. 

Gonzales-Cortez (1980) offered a theory for explaining 

variations of fertility decline in Latin America. He 

suggests that social strata that make up the heterogeneous 

social structure in Latin America differ among themselves by 

reproductive behavior. The structural heterogeneity is a 

product of a dependent development process which is coupled 

with social and political expressions which create a growing 

concentration of investment and economic activities in 

relatively more developed urban regions. The advantaged 

strata reduce their fertility rates but the disadvantaged 

strata do not. Therefore, hypothetically, the allocation of 

public resources through the redistribution policy of the 

state becomes a necessity for the low productive social 

strata with lower incomes. To the extent this happens, 

their fertility also hypothetically declines. 

As for empirical tests, Gonzales-Cortez (1980) use data 

from Cuba, Brazil, and Costa Rica and in view of the 

available evidence conclude that economic growth alone is 

not the cruc,ial determinant of the speed at which the 

fertility transition occurs. Rather it occurs when economic 

development is coupled with an effective distributive 

policy, including education, health and social-security 
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plans for all strata. 

According to Ratcliffe's theory, (1978, p. 126), the 

aggregate demographic behavior, particularly fertility, is 

also primarily a function of the social, political, and 

economic context within which the individual must live and 

act. In his major theoretical postulate, Ratcliffe states 

that mortality and fertility will decline " to the degree 

that all segments of society share in the benefits of the 

modern, organized sector." He illustrates his hypothesis 

using the data from Indian state of Kerala in which a 

strongly egalitarian development policy has been adopted, as 

a result of a strong communist influence. Nag (1982) 

conducted a comparative test using data from two Indian 

states, Kerala and West Bengal (also dominated by left-wing 

politics). He found that the greater decline in fertility 

in Kerala is "associated more with greater equity in 

education and health services than with greater equity in 

income and assets." 

Repetto (1974, 1977, 1979) and Repetto et al. (1980) 

have documented the effects economic inequality has on 

fertility and rapid population growth, particularly in less 

developed countries. He shows that a "more unequal 

distribution of income within a community implies a higher 

aggregate birth rate and a faster rate of population growth" 

(Repetto et al. 1980, p. 1). This he observed for 
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individual peoples variations within a nation, and for the 

world community of rich and poor nations as well. Repetto 

et al. (1980) and Gonzalez-Cortez (1980) are aware of 

empirical evidence from a few developing countries such as 

Brazil, that when economic gains are limited to a narrow 

elite group, while the vast majority lead marginal lives of 

insecurity and deprivation, the result is high fertility. 

Since any declines in fertility under such conditions are 

usually concentrated within the small fraction of households 

that benefit from the existing economic system, the observed 

fertility declines for such societies as a whole have been 

minimal. Repetto undertook a number of empirical tests 

using the null hypothesis that the distribution of income of 

a population has no effect on its fertility. In one of 

these tests Repetto uses aggregate data from a cross

national sample identified by very different degrees of 

income concentration, income levels, and fertility rates. 

His findings show a strong positive interaction between 

greater income equality and lower fertility rates. 

1.2.5: The Wealth Flow Theory of Fertility Decline. 

Caldwell (1982) has built a theory of fertility taking 

into consideration of the problems with the existing social 

science research based on evidence obtained from Third World 
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countries. In Caldwell's view, members of large families 

are not in a more disadvantaged economic situation than are 

members of small families. With regard to members of large 

families Caldwell refers to two conditions: 1) stable high 

fertility and 2) destabilization of the population (Caldwell 

1982, p. 82). Stable high fertility occurs in precapitalist 

or familial mode of production, whereas destabilization 

occurs when economic and social changes through 

modernization shift precapitalist mode to a transitory mode 

before the capitalist mode of production is attained. More 

clearly, high fertility and stable populations are prevalent 

in precapitalist societies, whereas high fertility and high 

growth populations are characteristic of the post-

transitional societies. The pretransitional societies are 

characterized by "net wealth flow" from younger to older 

generation and the post-transitional societies by flows in 

the opposite direction. The major implication of Caldwell's 

theory of fertility decline can be found in his own 

statement: 

Fertility decline in the Third World is 
not dependent on the spread of 
industrialization or even on the rate of 
economic development. It will, of 
course, be affected by such development 
in that modernization produces more 
money for schools, for newspapers, and 
so oni indeed, the whole question of 
family nucleation cannot arise in non
monetized economy. But fertility 
decline is more likely to precede 



industrialization and to help bring it 
about than to follow it (Caldwell 1982; 
p.156). 

Thandani (1978) criticized Caldwell's theory as being 

based on data sets that were exceedingly weak, meager, and 

of causal primacy that Caldwell accords to ideology and 

values in explaining fertility decline in the Third World. 

In her view Caldwell's theory suffers from a lack of 

attention to structural factors which precede and are 
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supportive of these value changes. Empirical evidence also 

suggests Caldwell has exaggerated the magnitude of the 

economic benefits provided by children and has understated 

the regional variability of their economic value. 

In addition, Cain (1982) attacks Caldwell's theory 

because it overlooks the value of children as an insurance 

against risk. Several other limitations of Caldwell's 

theory originate from the significance attached to the 

situational advantages of elderly males and extended family 

network as determinants of high fertility (Cain 1982; and 

Sharma 1984, p. 168). Given the fact that the wealth-flow 

theory is contextually specific (Cain 1982; Sharma 1984) and 

that it has some contextual delimitations (Dow and Werner 

1983), the available findings that it does not fit to non-

African situations is not alarming (Cain 1982; Sharma 1984). 

Devos et al. (1987) have also offered sharp criticism of 

Caldwell's alternative standard demographic transition 
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theory since "ideology plays a substantial role independent 

of technology." It also shares various other limitations 

with the "conventional" demographic transition theory. 

Furthermore, his methodological views based on information 

from small-scale surveys (i.e. anthropological studies) 

appear to be exaggerated. Unfortunately, the worst 

criticism that Caldwell's theory faces is "a premature 

extension from a useful middle range theory to a grand 

theory" (Devos et al. 1987). 

1.2.6: Dependence, Development, and Fertility in World 

System/Dependency Theory Perspective. 

In world system theory perspective a number of 

mechanisms have been identified to explain how less 

developed countries (LDCs) are made dependent on and are 

controlled by the advanced nations which exert control over 

them externally (Frank 1969; Galtung 1971; Wallerstein 1974; 

Chase-Dunn 1975; and Chi rot 1977). The fundamental 

mechanism of the world system theory is that less developed 

nations are dominated by foreign firms and investors who 

control their economies. This in turn has several 

consequences for developed as well as underdeveloped 

countries in terms of profit flow and reinvestment. 

Firstly, profits flow back to the developed countries and 

... _ ... _-_ .. _- ---------
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are not reinvested in less developed countries (LDCs). As a 

result LDCs are deprived of their legitimate right to 

experience sustained development in economic, political, 

social and cultural spheres. Secondly, by controlling the 

economic activities of the underdeveloped nations, foreign 

investors constrain those nations so that they cannot 

initiate or sustain necessary development. 

Furthermore, foreign domination of the local economy 

and control of its development results in LDCs remaining the 

suppliers of raw materials without being able to bring about 

their own manufacturing capacity or attaining industrial 

self-sufficiency. Thirdly, those countries in LDCs that 

specialized in exporting raw materials will remain poor 

since the world demand for raw materials has historically 

been relatively inelastic. This reduces incentives for LDCs 

to increase their wealth through exports. Moreover, LDCs 

experience economic depressions because world prices for raw 

materials are subjected to intense manipulation by 

speculators in the core nations of the world system (Frank 

1969; Paige 1974; Chase-Dunn 1975). 

World system/Dependency theorists further hypothesize 

that nations which specialize in the export of raw materials 

develop dual economies which confine development to the 

export sector, while providing neither incentives nor 

resources for modernizing the non-export sectors of the 

-_._----.-. --- -----------.------------ -.-~--.-.--.----------.,- ------------_ .. _.------. 



economy (Frank 1969; Paige 1974; Chase-Dunn 1975). As a 

result, specialization in the export of raw materials 

hypothetically prevents modernization. 
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Bradshaw (1987) suggests that "when nations rely almost 

entirely on agricultural exports, the dependency effect is 

seen as a negative impact on economic growth." He therefore 

suggests that "underdeveloped countries should diversify 

their agricultural export structure" (Bradshaw 1987). 

In this vein, Hout (1980) suggests that by including 

external conditions, as established through dependent 

relations, "the account of fertility change in both Europe 

and Latin America can be improved." Tilly (1978) used a 

similar perspective to explain the delay in Polish fertility 

decline when Poland was dependent on foreign markets. 

Richards (1977) also suggests that "as experience with 

industrialization accumulates, individuals become more 

sensitive to economic change and adopt rational planning in 

a wider sphere of personal activities--including family 

planning." Fertility reduction in Germany apparently 

occurred through a gradual time-dependent process. The same 

time-dependent process also appears to be true for Latin 

America, according to Hout (1980); his mathematical analysis 

of fertility decline found nonlinear time-dependent 

development effects. In addition, Hout's findings suggest 

another important process, "the mitigating effect of 
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dependence" (Hout, 1980) is at work in Latin America. "The 

same dependence effect was perhaps working in late 

nineteenth century Germany" (Rout, 1980), because when 

Germany's dependence ties were being attenuated (Rubinson 

1978) the fertility-reducing effect of industrialization 

might have been strengthening. For the Third World nations 

Rout explains: 

the dependence-development interaction1 

may be a very general pattern. This has 
important implications for those Third 
World states that are awaiting economic 
development to bring about fertility 
decline (Rout 1980). 

In world system/dependency theory perspective, the 

implications of social structural differences for fertility 

analysis can be related to "the difference between core and 

periphery in the role of children within the family" 

(Caldwell 1976, 1978; Rout 1980). The decline of family 

production and the role of children in the family, according 

to Caldwell, was a key factor in the association between 

industrialization and fertility reduction in Western Europe. 

The inequality of economic distribution is another 

important and significant factor for evaluating the delay in 

1 According to Rout (1980, p. 182-83) "the dependence
development interaction" can be understood from the 
delayed fertility-reduction of development "if that 
development is tied to foreign dependence." 
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fertility transition of the LDCs. This is because the 

inequality of economic distribution is of a typical nature 

when the LDCs are dependent on the capitalistic core of the 

world system (Chase-Dunn 1975; Bornschier et ale 1978; Hout 

1980) . 

In the presence of high inequality in economic 

distribution a segment of population, without having 

experienced the socioeconomic change, can not think of the 

necessity for limiting their fertility. Interesting studies 

on income inequality and its consequent effects are 

reported, as noted by Repetto (1977, 1978, 1979). According 

to Repetto, the net effect of inequality of income 

distribution under dependent economic relations will require 

a larger increase in development in order to produce the 

same reduction in fertility as would be possible with 

economic equality. 

Hout (1980) offers a strong theoretical model based on 

the world system/dependency theory perspective in an attempt 

to explain the apparent irregularity of fertility decline in 

Latin America. Socio-economic development in Hispanic 

America as a whole, is hypothesized to be dependent on trade 

with the core of the capitalist world system. The main 

focus of Hout's study was on "the fertility-reducing effect 

of socio-economic development" in those peripheral states. 

Empirical tests of Hout's framework based on Latin American 
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data sets support the fertility-reducing effect of socio

economic development. However, the fertility-reduction 

effect is significantly less in those countries where 

development is tied to a high concentration of trade in a 

single commodity type or with a single trading partner. 

Hout used these two types of trade concentration as two 

measures of trade dependence of Latin American nations on 

the core of the world system. Regarding his findings, Hout 

(1980, p. 182) concluded that "trade dependence, blocks the 

fertility-reducing effect of development." 

This is in line with Keyfitz's (1978) views that 

understanding the local social context is essential to 

uncovering the development-fertility relationship. In 

addition to being comparable to Richards's (1977) findings 

on fertility decline in Germany, Hout's mathematical 

analyses of fertility under dependence development show non

linear development effects for Latin America. Fertility 

reduction in Eastern European countries, including Poland, 

suggests a similar process due to. the role of dependence 

(Tilly 1978). In view of these historical experiences of 

the time pattern of fertility, Hout (1980) might have 

deduced a general dependence-development interaction which 

implies that the fertility reducing effects of development 

will be delayed if that development is tied to foreign 

dependence. 
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From empirical tests of his theoretical model, Hout 

suggested other types of multiplier effects which might be 

present; he mentions the three different forms of economic 

dependence that might exist, namely, indebtedness, 

investment, and trade. However, he included only one of 

these three forms of dependence measures in his Latin 

American investigation. Other measures of dependence might 

have been considered as well. For example, McGowan and 

Smith's (1978, p. 215) factor analyses resulted in three 

dimensions of dependency: foreign investment, trade, and 

political influence. If dependence were measured following 

McGowan and Smith (1978), Hout's framework would suggest 

additional more refined hypotheses about the comparative and 

temporal differences in the dependency-fertility 

relationship. Delacroix and Regin (1981, p. 1322) have also 

suggested four measures of dependency which might be used in 

testing Hout's dependency-development interaction 

hypothesis. 

World System theorists also describe the peripheral

core economic relationships as being exploitative. Ward 

(1983, 1984, 1985) studied peripheral exploitation and its 

social consequences by examining the social status of women 

in peripheral countries. Her research suggests the 

usefulness of the world system perspective in understanding 

social conditions in peripheral countries. Her evidence 
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also indicates that women's fertility is higher when the 

socio-economic status of women is lower. A number of 

reasons have been advanced to explain this relationship 

(Shannon 1989). At the most general level, a woman's lower 

status is hypothesized to give her less control of family 

size and hence fertility. 

In addition, the continued extreme economic inequality 

and limited prospects for mobility in peripheral economies 

may also contribute to high fertility. Economic inequality 

delays fertility reduction because those who are excluded 

from enjoying the benefit of socioeconomic change do not 

limit their fertility. In addition, according to Hout(1980, 

p. 160), "inequality distorts the linear form of the 

fertility-development relationship." The net effect is that 

"it takes a larger increase in development to produce the 

same reduction in fertility." Furthermore, economic 

inequality creates poverty among people in peripheral 

countries which are plagued with high infant and child 

mortality, which in turn encourages couples to desire 

greater numbers of children than are associated with lower 

infant and child mortality rates (Ward 1985). 

Cutright and Adams (1984) attempt to assess the likely 

value of the dependency hypothesis that relies upon the 

degree of economic dependency on capitalist core nations as 

a critical factor in determining levels and/or trends in 
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fertility among less developed nations. They have tested 

the dependency issue based on data sets from twenty Asian 

and twenty Latin American countries by adopting multiple 

measures of dependency and economic development as well as 

several national characteristics for measuring the family 

planning program effort. Their findings do not show any 

direct effect of dependence on fertility levels or fertility 

change but demonstrate substantive effects of social 

development and family planning program efforts. 

It is probable that their findings are affected by 

measurement problems. As a result, their parameter 

estimation is biased, which renders their tests of 

significance misleading. In addition, their use of linear 

regression in testing the dependency hypothesis is probably 

inappropriate since the development dependence fertility 

hypothesis involves a nonlinear interaction (Hout 1980). 

Nolan (1988) has evaluated the relevance of World 

System/dependency theory and an ecological-evolutionary 

theory for the population processes of developing nations 

via empirical analysis of fertility levels and changes for 

the 1970s and 1980s. In their study, techno-economic 

heritage is found to affect fertility change directly, and 

world system status and techno-economic heritage are each 

found to affect fertility level and fertility change through 

independent effects on intervening variables. In addition, 
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a significant interaction effect of techno-economic heritage 

and world system status on fertility levels exists. 

The findings from research on the relationship between 

world system/dependency position and fertility by Hout 

(1980), Nolan and White (1983, 1984), Ward (1984), Cutright 

and Adams (1984), Nolan (1988), and London (1988) are 

clearly contradictory. Some of the findings support the 

view that dependency distorts development and, in turn, 

impedes fertility decline (Hout 1980; Nolan and White 1983; 

London 1988). While, others either qualify (Ward 1984; 

Nolan and White 1984; Nolan 1988 with equivocal conclusion) 

or refute (Cutright and Adams 1984 without any support) this 

view. 

In order to explore the controversy in the study of 

dependency and fertility the present exercise focuses on the 

scope of Hout's theory (Hout 1980) for generality over time 

and place. The outline for the present research and the 

crucial hypotheses for indepth analyses of Asian and 

Hispanic American fertility for the period 1950-1990 were 

developed from Hout's fertility model (Hout 1980). The 

outline and the hypotheses for the current research are 

presented in Chapter 2. 

- - ~- ----------
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CHAPTER 2 

OOTLINE OF THE PRESENT STUDY 

This chapter outlines the present research. First, 

Rout's mathematical models as specified by him are reviewed. 

Then hypotheses for the present research derived from Rout's 

theoretical framework are developed and discussed. 

2.1: Rout's Mathematical Model. 

Rout's specification of the mathematical model based on 

his theoretical framework occurs in two steps. First, he 

uses a simple linear model to represent the separate, 

independent effects of internal development and trade 

dependence on birth rates; second, he tests his dependence

development interaction by the inclusion of a multiplicative 

term (development x trade, DT) and a squared development 

(b3D2) term in his analysis. Either of these terms, if 

significant, would falsify the respective null hypothesis of 

no interaction effect and no delayed effect of development 

on birth rate. 

• •• ( 1) 

Where B is the birth rate, D is a development index, and T 
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is a trade dependence indicator (partner or commodity 

concentration); b 1 measures the linear, independent effect 

of development (expected to be negative), b2 measures the 

linear, independent effect of dependence (expected to be 

positive). If b 1 or b2 were significant in the multiple 

regression analysis, the corresponding null hypothesis of a 

nonlinear independent effect of development and trade 

dependence on fertility would be falsified. 

In order to obtain the functional form of the 

mathematical model consistent with his theoretical 

formulation, Hout added two other terms. One is the squared 

development term (D2) and the other is the interaction term 

between dependence and development (DT) to the equation (1): 

(2) • 

To operationalize dependence, Hout (1980) considered 

the external trade links between Hispanic American countries 

and their corresponding core of the world system; his 

measure of trade dependence were partner concentration (P) 

and commodity concentration (C). Hout (1980) then tested 

several reduced models using his Hispanic American data set 

and without formal tests for each measure of the dependence, 

he settled on one of several reduced models. When partner 

concentration was used as the trade indicator, the data 
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favored a relatively' simple model as follows: 

B = 43.40 + 0.00245DP - 0.0028602 • •• (R2 = O. 83) ... (3) 

where, DP and 02 are respectively the interaction and the 

nonlinear terms. This model was chosen from among the 

following seven models, fitted to data for Hispanic American 

countries, which are as follows: 

B = a + b1D (4) 

B = a + b1D + b2P (5) 

B = a + b1D + b2D2 + blDP (6 ) 

B = a + b1D + b2D2 + hlP (7) 

B = a + b1D + b2D2 + blP + b 4DP (8) 

B = a + b1D + b2D2 + blDP (9 ) 

B = a + b1D2 + b2DP (10) 

Where a, b1, b2, bl , and b4 are regression parameters; P 

stands for partner concentration as one of the measures of 

trade dependence. 

When commodity concentration was used as the trade 

dependence indicator, Hout was able to fit a slightly more 

complicated model which included a development main effect 

and a squared development as well as an interaction term as 

follows: 



B = 34.03 + 0.000800C - 0.0070302 + 0.5150 ... (R2 = 0.72) 

(11) 

52 

This model was chosen from among the seven models, fitted to 

data for Hispanic American countries, which are as follows: 

B = a + b1D (12) 

B = a + b1D + b2C (13) 

B = a + b1D + b2D2 + b30C (14) 

B = a + b1D + b202 + b3C (15) 

B = a + b1D + b202 + b 3C + b4DC (16) 

B = a + b1D + b202 + b 30C (17) 

B = a + b1D2 + b2DC (18 ) 

Where a, b1, b2, b 3 , and b 4 are regression parameters; C 

stands for the commodity concentration as the other measure 

of trade dependence. 

Both the selected equations include interaction and 

squared development terms. Thus, they tend to support the 

theoretical argument that "the fertility reducing-effect of 

socio-economic development is strongest when dependence is 

low; it weakens as dependence increases;" (Hout 1980; p. 

175). Hout's (1980) macroanalytic research on fertility 

from the point of view of Ryder (1980), Duncan (1964), and 

Goldberg (1975) is unique, for it expands the research 

paradigm for fertility analyses. However, Hout's approach 
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should be subjected to further empirical tests. 

Accordingly, the author has desired to replicate, inasmuch 

as comparable data were available, Hout's formulation using 

data sets from Asian and Hispanic American nations. 

with regards to t.rade dependence, almost all nation

states in these two regions have been dependent upon the 

core of the World System for a long time, ever since 

colonial regimes were established. The degree of such trade 

dependence of nations in Asia, apart from specific details, 

seems to be similar to nations in Hispanic America. In 

addition, countries in Asia, like those in Hispanic America, 

do not seem to have experienced any dramatic decline in 

fertility. Furthermore, this lack of decline like that of 

Hispanic American fertility is contrary to demographic 

transition theory (Hout 1980). Therefore, it seems likely 

that the observed irregularity in Asian fertility, like the 

Hispanic American case, might be explained by using Hout's 

theoretical and methodological formulations. The crucial 

hypotheses that were tested in the proposed research are 

included in the next section. 

2.2: The Hypotheses. 

The theoretical relationships among development, 

fertility, and dependency were examined by Hout (1980) based 
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on Hispanic American data for the period 1900-1975. The 

present study addressed the following key question: Would 

similar relationships be found based on analyses of 

information on development, fertility, and dependency for a 

different time and place? If Hout's theoretical 

relationships (Hout 1980), that is the hypothesized 

fertility-reducing effect of development under dependency, 

were true for a different time and place, then his proposed 

theoretical framework could be generalized. 

Also, a review of recent work on fertility including 

the empirical evidence from Hout's work (Hout 1980) and a 

pilot study by the author (Khan 1989), have all indicted the 

need for further study about the following: (a) The 

generalization and/or extension of Hout's theoretical 

framework; and (b) The tests of mis-specification, if any, 

in Hout's theoretical or mathematical model. In view of 

these substantive theoretical and mathematical 

considerations, the present research attempts to test the 

following hypotheses: 

1. Whether the relationship between development and 

fertility is altered under trade dependence relations 

of Asian nations with the core nations of the World

System during the period 1950-1990. 

2. Whether the relationship between development and 

fertility is altered under trade dependence relation 



of Hispanic American nations with the core nations of 

the World System during the period 1950-1990. 

3. Whether the relationship between development and 

fertility under trade dependency of Asian nations 

during the period 1950-1990 is similar to that of 

Hispanic American nations during the same period. 

4. Whether the development-fertility relationship under 

trade dependency of Asian and Hispanic American 
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nations during the period 1950-1990 is similar to those 

that Hout (1980) obtained for Hispanic American nations 

corresponding to the period 1900-1975. 

5. Whether there is any evidence from the Hout-type 

models and the fitted models for Asia and Hispanic 

America that Hout's theoretical model might be mis

specified. 

The data sets required to test these hypotheses and the 

methodology for measuring the theoretical concepts 

according to Hout's (1980) fertility theory are included in 

Chapter 3. 



CHAPTER 3 

THE DATA AND METHODOLOGY 

3.1: Hispanic America: 1900-1975. 

Hout's Study about Hispanic America from 1900-1975 

included Caribbean, Meso-American, and South American 

countries that were colonized by Spain. It involved data 

from eighteen. Hispanic American nations, specifically: 

Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, the 

Dominican Republic, Ecuador, El Salvador, Guatemala, 

Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, 

Uruguay, and Venezuela. 
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Hout's measures involved the following: B, crude birth 

rates (CBR); D, socio-economic development; and either P, 

partner concentration or C, commodity concentration as trade 

dependence. Hout obtained his data sets from various 

sources and covered the period from 1900 to 1975. 

Fertility data (CBR) for the years 1915-1919, 1945-

1949, 1965, and 1975 were collected from Collver (1965; 

supplemented by United Nations 1975) and Mauldin (1978; 

supplemented by United Nations 1975; Oeschi and Kirk 1976) . 

The indicators of development include: (a) 

urbanization, (b) school enrollment, and (c) telephone use, 

were measured for the years 1900, 1930, 1950, and 1960 
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because development was lagging fifteen years behind 

fertility as adopted by Cutright et al. (1976). The data on 

urbanization were drawn from Banks (1971) and Davis (1970) 

and then adjusted to accommodate the change from 50,000 to 

100,000 residents in the definition of urbanization (see 

Hout, 1979 and 1980). School enrollment and telephone use 

came from Banks (1971). 

Hout gathered his trade concentration data 

corresponding to 1900, 1930, 1950, and 1960 from the 

Statesman's Yearbook (1904, 1932, 1951, 1962). He 

considered the following two elements of trade 

concentration: partner concentration and commodity 

concentration. Partner concentration is defined as the 

percentage of imports from the largest trading partner to 

total imports. Commodity concentration is measured by the 

percentage of exports in the largest of five classes 

(agricultural products, animal products, minerals, light 

manufactures, and all other) to total exports. Thus, 

partner concentration and commodity concentration are two 

separate measures of dependence in Hout's (1980) analyses of 

the relationships among development, fertility, and 

dependency for Hispanic America during the period 1900-1975. 
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3.2: The Asian and the Hispanic American Replications: 1950-

1990. 

This section is divided into a few subsections to 

introduce the universes for the present study, crude birth 

rate as a measure of fertility, the type of trade dependency 

measures--commodity concentrations and partner 

concentration, and socio-economic development measured by 

the Internal Development Index based on school enrollment, 

telephone use, and urbanization. 

3.2.1: Data Universes and Measures. 

The universes for the present study included twenty 

Asian nations and eighteen Hispanic American nations and 

covered the period 1950-1990. The universe from Asia 

excluded a few countries. Japan was excluded because its 

economic and financial stability put it in a position 

comparable to core countries of the World System. Other 

Asian countries, such as China and Saudi Arabia were 

excluded because the large amount of missing data could not 

be admitted during the analyses. The universe for Hispanic 

America excluded Brazil because of the Hispanic restriction 

(Spanish speaking societies only) and missing data problems 

(see Hout 1980, p. 164). 
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The data sets used in the present study contained 

information on fertility, development, and trade dependence 

over time covering a period 1950-1990. Measures on 

fertility, economic development and trade dependence were 

collected for those countries in Asia and Hispanic America 

which more or less had complete and timely information. 

For Asian analysis, the required data were collected for the 

following countries: Afghanistan, Bangladesh, India, Iran, 

Iraq, Indonesia, Hong Kong, Republic of Korea, Pakistan, Sri 

Lanka, Burma, Malaysia, Philippines, Singapore, Thailand, 

Israel, Jordan, Lebanon, Syrian Arab Republic, and Turkey. 

These countries according to their involvement in the world 

economy are characterized as peripheral countries of the 

World System. For Hispanic American replication, the 

necessary data were collected for the countries of 

Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, 

Dominican Republic, Ecuador, El Salvador, Guatemala, 

Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, 

Uruguay, and Venezuela, as mentioned previously. 

The two data sets were gathered primarily from the 

following international sources: the United Nations (U.N.), 

UNESCO, The World Bank, and the U. S. Department of 

Commerce. These data sources did not report data for a few 

cases. For those countries corresponding to a few time 

points, the required data were gathered from the specific 

-----------_. __ .. _-- .. _-.-_ .. _._.------_. 



Country Reports, World Factbook of the CIA, and World 

Handbook of Political and Social Indicators (Taylor and 

Jodice 1983). 

3.2.2: Crude Birth Rate as Fertility Measure. 
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As a measure of fertility, crude birth rate (CBR) was 

taken for the years 1955, 1960, 1965, 1970, 1975, 1980, 

1985, 1990. The measurements on CBR were gathered for 

selected peripheral countries within Asia and Hispanic 

America. CBR at the end of each five-year period from 1955 

up to 1990 was also obtained mostly from various 

international sources with the exception of a few cases for 

which the relevant country profiles or country reports were 

used. 

For Asian countries fertility data were gathered from 

the following sources: (a) CBR for 1955 from U. N. 

Demographic Yearbooks; (b) CBR after each five-year period 

from 1960 up to 1980 from the World Tables, volume II, 

Social Data Sheet (The World Bank 1984); (c) CBR at each 

five-year period from 1970 up to 1985 from World Development 

Reports (The World Bank 1988), and the World Tables, volume 

II, Social Data Sheet (The World Bank 1984), and World 

Population Prospects (United Nations 1991); CBR for 1990 was 

obtained from the World Population Profile (U. S. Department 

.. - ._----- --.'. _._._----------------
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of Commerce 1989). 

Like Asia, the information on fertility (CBR) for 

Hispanic America was collected from various sources. These 

were as follows: World Population Prospects 1990 (United 

Nations 1991), World Tables, volume II, Social Data Sheet 

(The World Bank 1984), and the World Tables 1988-1989 

edition (The World Bank 1989). 

3.2.3: Commodity And Partner Concentrations As Trade 

Dependence Measures. 

Trade dependence or trade concentration was measured by 

commodity concentration and partner concentration. These 

two types of measures were derived from the information on 

international trade, as reported in the International Trade 

Statistics Yearbook of the United Nations. In fact, when 

dependency was measured by commodity concentration it was 

possible to arrive at two different measures of trade 

dependency. The import partner concentration as trade 

dependence measure was defined as the percentage of imports 

from the largest trading partner. The top commodity 

concentration (C1) was defined as the concentration of 

exports in the largest trading commodity category of the 

United Nations' Standard International Trade Classification 

scheme (SITC), revision 2, (United Nations, 1975). The top 



three commodity concentration as other measure of trade 

dependency as the top three commodity concentration was 

defined as the concentration of exports in the top three 

trading commodity categories of SITC used to classify the 

commodities (U. N. 1975). 

The SITC scheme (U. N. 1975) used to classify both 

export and import items are shown here by section headings 

and section code. 

1. Food and Live Animals chiefly for Food 

(Section Code 0); 

2. Beverages and Tobacco (Section Code 1); 

3. Crude Materials, Inedible, except Fuels 

(Section Code 2); 

4. Mineral Fuels, Lubricants and Related Materials 

(Section Code 3); 

5. Animal and Vegetable Oils, Fats and Waxes 

(Section Code 4); 

6. Chemicals and Related Products, N. E. S. 

(Section Code 5); 

7. Manufactured Goods chiefly classified by Material 

(Section Code 6); 

8. Machinery and Transport Equipment (Section Code 7); 

9. Miscellaneous Manufactured Articles (Section Code 8); 

10. Commodities and Transactions not classified elsewhere 

in the SITC (Section Code 9). 
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Trade dependence measurements in the form of commodity 

concentration were obtained without much difficulties for 

most countries. However, for a few countries the export 

commodities corresponding to early years were to be 

classified first into different sections according to the 

SITe scheme before commodity concentration could be 

calculated. For Malaysia and Bangladesh the necessary data 

prior to their independence were obtained by either 

interpolation or extrapolation based on the available 

information with reference to their actual geographical 

location. 

3.2.4: Socio-economic Development. 

As an index of socio-economic development, an "internal 

development index" (Hout 1980) and as trade dependence 

indicators, the partner and commodity concentrations were 

measured corresponding to the years 1950, 1955, 1960, 1965, 

1970, 1975, and 1980. This data, unlike Rout's (1980) data, 

were considered in order to increase the data points for 

each nation and the total number of observations for Asia 

and Hispanic America and hence, improve both accuracy and 

precision of estimations (Kendall and Buckland 1971, p. 2, 

117). The internal development index was obtained by 

combining information on school enrollment, urbanization, 

--- ----------------------
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and telephone use for the selected countries within Asia and 

Hispanic America. 

3.2.4(i): School Enrollment. 

School enrollment was defined as the ratio of primary 

school students to mid-year population per thousand. School 

enrollment data were gathered corresponding to years 1950, 

1955, 1960, and 1965 for both Asia and Hispanic America from 

Banks (1971). The required measurements were obtained by 

multiplying the primary school enrollment per capita, as 

recorded by Banks (1971), by one thousand. Measurements 

corresponding to the years 1970, 1975, and 1980 were 

obtained for both Asia and Hispanic America based on the 

reported statistics of primary school enrollment and the 

mid-year population in the Statistical Yearbook (UNESCO, 

1975, 1986). 

3.2.4(ii): Telephone Use. 

Telephone use, as one of the indicators of development, 

was measured by the number of telephones per thousand 

population. As for Asian countries the data on telephone 

use corresponding to the years 1950, 1955, 1960, and 1965 

were gathered from Banks (1971) for some countries and from 
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the Statistical Yearbook for Asia and the Pacific (United 

Nations 1968, 1973) for other countries; for 1970 and 1980 

from the Statistical Yearbook for Asia and the Pacific 

(United Nations 1973); and for 1975 from Taylor and Jodice 

(1983). The information on telephone use was not available 

from any single data source. Moreover, there were problems 

in a few cases that could only be overcome after minor 

adjustments based on information available in the relevant 

country reports. 

The information on telephone use for Hispanic American 

countries was gathered from Banks (1971), Taylor and Jodice 

(1983), U.N. Statistical Yearbook (1975), and World 

Statistics in Brief (United Nations, 1986). The data on 

telephone use corresponding to the years 1950, 1955, 1960, 

and 1965 were obtained from Banks (1971); for 1970 from the 

Statistical Yearbook (United Nations 1975); and for 1975 and 

1980 from World Statistics in Brief (United Nations 1986). 

3.2.4(iii): Urbanization. 

The information on urbanization was obtained in the 

form of percentage population living in cities of 100,000 

and over. Such information was collected from more than one 

source as the required measurements on urbanization were not 

available from any single data source. The urbanization 
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data for Asian countries for 1950 were obtained from Banks 

(1971) and Davis (1970), for 1960 and 1970 urbanization data 

were obtained from Davis (1970), for 1955, 1965, 1975 and 

1980 the urbanization data were obtained respectively from 

Banks (1971), Taylor and Jodice (1983), and the United 

Nations (1983). Of the selected twenty countries in Asia, 

five countries' urbanization data corresponding to a few 

time points were obtained through an indirect method. These 

countries were Bangladesh, Indonesia, Hong Kong, Malaysia, 

and Iraq. The indirect method adopted to derive the 

required measurements on urbanization used the percent urban 

population corresponding to the years 1950, 1955, 1960, 

1965, 1970, 1975, and 1980 available in the World Population 

Prospects 1990 (United Nations 1991). 

The data on urbanization for the Hispanic American 

countries for 1955 and 1965 were collected from Banks 

(1971). The required information on urbanization for 1950, 

1960 and 1970 were gathered from Davis (1970). The 

information on urbanization for 1975 and 1980 were collected 

from Taylor and Jodice (1983) and the United Nations (1983) 

respectively. However, for none of the Hispanic American 

countries required adopting indirect methods of estimating 

the required measure of urbanization. The required data for 

two time-points were affected by missing values for the 

Dominican Republic and El Salvador. For these two 
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countries, the required measure of urbanization was obtained 

by direct method based on the recorded statistics in the 

relevant U. N. Demographic Yearbooks. 

3.2.5: Internal Development Index. 

The three indicators of socio-economic development for 

each country in Asia and Hispanic America were used to form 

an index of internal development according to a measurement 

scale used in Biometrics called "Ridit Scaling" (Bross 1958; 

Lieberson 1978). This scaling method "consists of 

allocating scores relative to the identified distribution of 

the data based upon a transformation to the uniform 

distribution" (Kendall and Buckland 1971, p. 131). First, 

ridits were calculated by year for each of the three 

variables that entered into the internal development 

measure. Then the three ridits corresponding to each time 

of a country were summed and divided by three. Thus, the 

average ridits by time were obtained for each country. The 

average ridits by time and cross-nation were then multiplied 

by one hundred so that the internal development index values 

are placed according to a transformed scale with a range 

from 0 to 100. 

Graphical presentation of internal development was 

made. First, countries in each of the two regions were 
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divided into four groups by the 1965 population size. The 

1965 population size was used because it corresponded to the 

middle of the period 1950-1980. The four groups of 

countries in Asia separated by population size were: group 1 

with populations 50 million and over; group 2 with 

populations between 25 and 50 million; group 3 with 

populations between 5 and 25 million; and group 4 with 

populations less than 5 million. The four groups of 

countries in Hispanic America separated by population size 

were: group 1 with populations 10 million and over; group 2 

with populations between 5 and 10 million; group 3 with 

populations between 3 and 5 million; and group 4 with 

populations less than 3 million. Second, the internal 

development measurements were plotted on graph papers. 

These graphs gave evidence that for each group the internal 

development appeared to be well represented by either a 

positive exponential or a second degree polynomial in time. 

The data on internal development were pooled across 

time and across nation and then the pooled data of group 

linear function of time was fitted to explain the internal 

development by region. The linear function in time did not 

explain very much of the variation in development. So, a 

non-linear function of time was fitted to the same data. 

The general form of the non-linear function was as follows: 
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• •• (1) 

Where, D stands for development, t for time since 1950, and 

where Po is the intercept. PI is the slope parameter, and P2 
is the twist parameter. The results from such fits will be 

discussed in Chapter 4. 

3.3: weighted Least Squares Regression for Pooled Time

Series and Cross-National Data Sets from Asia and 

Hispanic America: 1950-1990. 

The set of model equations, as shown in Chapter 2, were 

to be solved based on Asian and Hispanic American data sets. 

These data sets when arranged by time and cross-nation, the 

two-way variation in time and in space was apparent. As a 

result, the required data sets were prepared by pooling the 

observations on fertility, development, and trade dependence 

by time and cross-nation, before attempting any tests of the 

hypotheses mentioned in Chapter 2. As a first step to 

analyzing each data set, the weighted least squares method 

(Draper and Smith 1966) was adopted for each of the three 

sets of models, as discussed in Chapter 2. For this purpose 

a weighting scheme was adopted based on the following 

considerations. 

The idea of weighting was to capture the variation 
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among countries within a region with respect to fertility, 

development, and trade dependency based on the distribution 

of population by country. The population size of a country 

at any time is an important determining factor as its 

population growth is related to the socio-economic 

development (Weeks 1992) and external economic exchange 

relations, of which trade relations is one. The relation 

between population growth and socio-economic development for 

peripheral countries can be explained, depending on the 

context, according to one of the three theories relating 

them (Weeks 1992). These theories do not however, consider 

dependency, which in fact, sets the limit in the socio

economic development of peripheral countries. 

These countries being dependent on their core countries 

are in fact, maintaining some economic exchange relations 

with the core of the World System. Such relations between 

core and periphery according to dependency portion of the 

World System theory, have been maintained because of the 

world division of labor. According to this theory, nations 

within the World System are stratified. The core nations' 

interests have always been on technologically oriented 

production processes. Such interests among core nations 

create a basis for the unequal exchange relations with 

peripheral nations (Wallerstein 1977, 1979). On the 

contrary, peripheral nations are the suppliers of primary 
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(agricultural) goods and raw materials for the core 

industries. Because of such involvement in the world 

production processes, peripheral countries' socio-economic 

development has been conditional upon the corresponding 

development in core countries. In fact, the structural 

position of peripheral countries according to the World 

System hierarchy is such that these countries have always 

been engaged in the unequal exchange relations and 

consequently have experienced unequal development. Because 

of this unequal development, fertility may not be changing 

much in peripheral countries. Moreover, such changes over 

time have not been regular. 

Like socio-economic development, the variation in trade 

dependency of peripheral countries would be affected by the 

population size. Furthermore, the variation in fertility 

measurement (CBR) by country would be related to the 

population size. Additionally, countries within Asia or 

Hispanic America might be experiencing social processes that 

are also influenced by their respective population size. 

Therefore, the measurements on fertility, internal 

development, and commodity concentration and partner 

concentration by time and across nation were weighted based 

on the relative population size. The weights for each 

country within a region were determined based on the ratio 

of its population to the average population of the region 
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corresponding to each year. These weights were used for 

simple statistical analysis and then for detailed analyses 

of the data sets for Asian and Hispanic American countries. 

The latter use of weights was for the weighted least squares 

regression analyses and for further analyses after 

autocorrelation and heteroscedasticity adjustments were 

made. The idea behind further analyses was to obtain 

parameter estimates free from any bias, inconsistency, and 

inefficiency. The results from the weighted least squares 

method (WLS) by trade dependency are presented in Chapter 5, 

for the best fitting model. 

For each model equation, the WLS method gave improved 

fit with a significant increase in the R2 value. Such 

increase was noticed for Asian and Hispanic American data 

sets. Nevertheless, there were some problems of stability 

with the estimated parameters in terms of size, direction, 

and magnitude; also, the estimated parameters had high 

standard errors. Such effects on the estimated parameters, 

apart from other reasons, may be due to a collinearity 

problem. 

Collinearity problems were assessed by the application 

of collinearity diagnostics (Belsley et. al. 1980) for each 

of the model equations that entered into WLS. The results 

from such applications were comprised of eigen values, 

condition indices, and decomposition of the variances of the 

--------------



73 

parameter estimates corresponding to each eigen value. 

There were indications of an "ill condition" problem in the 

large value of the condition index. The proportion of the 

variance of the parameter estimate that had been accounted 

for by each principal component was examined. Collinearity 

was detected by the component associated with high condition 

index that contributed strongly to the variance of two or 

more variables (Belsley et. al. 1980). 

An attempt was then made for minimizing the 

collinearity problems by centering each set of variables in 

the weighted regression model. This was adopted because the 

general model had a squared development term D2 (Neter and 

Wasserman 1974). After centering the relevant data set, WLS 

was applied to solve each of the three sets of model 

equations used for analyses. However, this time the 

findings also did not conform to expected relationships 

between fertility and development under trade dependency. 

Furthermore, the results of the general model when compared 

with those of the reduced models, show that the parameter 

estimates did not appear to be stable. However, the 

explained variance by the general model and all reduced 

models was too low, rather than being close to 1.0 and thus, 

it was apparent that collinearity was not causing the 

unreliability in the parameter estimates (Lewis-Beck 1980, 

p. 60) • 
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In this situation, residual analyses were performed. 

The residuals with respect to the best-fitted model were 

derived and then examined carefully. There was evidence of 

contamination in the residual vector by time and cross

nation. It was apparent from the residuals that the 

weighted regression analyses to the pooled data for Asia and 

Hispanic America might be affected by autocorrelation and/or 

heteroscedasticity. Hence, further analyses of the pooled 

data sets were performed by employing econometric methods. 

3.4: Econometric Methods to Asian and Hispanic American Data 

Sets with Time-wise Autocorrelation and Cross-sectional 

Heteroscedasticity. 

The econometric methods were adopted to take care of 

the detection of autocorrelation and heteroscedasticity 

problems in the data and to make possible adjustments to the 

data for Asia and Hispanic America. These methods, based on 

the estimated values of autocorrelation and non

homoscedasticity of the error variances, suggested double 

transformation of the measurements on fertility, 

development, and trade dependence. The transformed data 

obtained at each stage were then subjected to further 

analyses for each region. Such analyses of the transformed 

data sets were performed at several stages. 
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Kementa's (1971) pooled regression method was employed 

to obtain unbiased, consistent, and efficient estimates of 

parameters in each model. According to this method, the 

explanatory variables and regression disturbances are 

presumed to satisfy the underlying assumptions of the 

generalized linear regression model. Kmenta suggested an 

econometric method to deal with data sets that are time-wise 

autoregressive and cross-sectionally heteroscedastic. The 

underlying assumptions of models treated in Kementa's method 

were: 

(1) That the disturbances are autoregressive though 

not necessarily heteroscedastic. 

(2) That the regression disturbances are mutually 

independent but heteroscedastic (Prais and 

Houthakker, 1955). 

Kementa's (1971) econometric method is described briefly in 

Appendix-I. 

In Kementa's (1971) method the observations of the 

original pooled data set undergo double transformation based 

on the estimated autocorrelation and heteroscedasticity. 

Following Kementa, auto-correlations by time for each 

country within Asia and Hispanic America were obtained based 

on residuals of the fitted model by WLS. First, the 

observations in the relevant pooled data set were adjusted 

based on the first order autoregressive scheme and then 
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ordinary least squares (OLS) method was applied to the 

adjusted data set for each region. This is called 

generalized least squares method one (GLS 1). Second, the 

residual variances obtained based on each fitted model from 

GLS 1 were examined to see if they were constant. It was 

clear from the visual inspection that the residual variances 

by cross-nation were not constant. This was true of the 

general model as well as the reduced models fitted to Asian 

and Hispanic American data sets. Each of these data sets 

was then readjusted to remove the heteroscedasticity2. The 

model equations, as discussed in Chapter 2, were then 

estimated. 

For each set of pooled regression analyses, that is 

weighted least squares (WLS), generalized least squares one 

(GLS 1), and generalized least squares two (GLS2), the best 

fitted model, with 5, 10, and 15 year time lags, was 

selected. The selection of the best model in each case was 

made by the adjusted value of R2 (R2
Adj ). 

2 The procedure is described in Appendix-I. 
by Ordinary Least Squares (OLS) method (kementa 1971) 

based on the adjusted and readjusted pooled data set 
for Asia and Hispanic America separately. 



3.5: Differential Effect of Development, Dependence, and 

Development X Dependence Interaction on Fertility 

by Region. 
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In the preceding section Hout's general model and 

reduced models were fitted by three different methods. The 

analyses of CBRs based on the combined data set for Asia and 

Hispanic America were performed to test the presence of 

regional differentials, if any, in the fertility level 

and/or in the effects of one or more independent variables 

on fertility by region. To test the differential in 

fertility level by region, Hout's hypothesized models were 

used with the inclusion of an intercept dummy variable in 

each of these models. According to Hout's general model, 

the hypothesized model with an intercept dummy variable 

present, has the following form: 

• •• (1) 

• •• (2) 

Where, B is the fertility measure (CBR), D is the internal 

development, C is the commodity concentration, and d stands 

for the intercept dummy variable. 

The empirical solutions to these models and the 
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corresponding reduced models were possible by using WLS, 

GLS 1 , and GLS2 methods. The null hypothesis--that there 

exists no significant difference in the level of fertility 

by region--was then tested. The preferred intercept dummy 

variable models with 5, 10, and 15 year time lags for each 

of the three dependency measures from the GLS2 analyses are 

introduced in Chapter 5. 

The social processes in Asia and Hispanic America may 

be different and consequently, there may be interregional 

differentials in development, dependency, development 

squared, and the development-dependence interaction 

affecting the development-fertility relationship under 

dependency. Thus, we may hypothesize that the influence of 

one or more of the explanatory variables on fertility is 

different for Asia and Hispanic America. According to this 

general hypothesis, one would expect that one of the 

regression coefficients ~k (for k greater than 0) will be 

different for Asia than that for Hispanic America. More 

specifically, we may state the null hypothesis as follows. 

Hypotheses: 

(1) That the effect of development (D) on fertility (B) net 

of other effects was not different between Hispanic 

America and Asia regions during the period 1950-1990. 
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(2) That the effect of trade dependence (Cl , e3 , or P) on 

fertility net of other effects was not different 

between Hispanic America and Asia during the period 

1950-1990. 

(3) That the effect of squared development (D2) on 

fertility (B) net of other effects was not different 

between Hispanic America and Asia during the period 

1950-1990. 

(4) That the effect of trade dependence x development 

interaction (DC l /DC3/DP) on fertility (B) net of other 

effects was not different between Hispanic America 

and Asia during the period 1950-1990. 

These hypotheses may be tested with the inclusion of 

slope dummy variables in the set of Hout's hypothesized 

fertility models. The hypothesized general fertility 

models, for the three trade concentration measures were: 

B = ~o + ~lD + ~2D2 + ~3Cl + ~4DCl 

B = ~o + ~lD + ~2D2 + ~3C3 + 134DC3 

B = 130 + 131D + 132D2 + 133P + 134DP ••• 

(3) 

(4) 

• •• (5) 

In order to test the four crucial hypotheses, as 

mentioned before, the general fertility model by dependency 

measure were formulated (Hanushek and Jackson (1977, p. 106) 

.. _-_._--- -_ ... _-_. _._- --
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as: 

B = ~o + ~lD + ~sdD + ~2D2 + ~6dD2 + J33Cl + J37dCl + ~4DCl + 

~8dDCl (6) 

B = ~o + ~lD + J3sdD + ~2D2 + J36dD2 + J33C3 + J37dC3 + ~4DC3 + 

~8dDC3 (7) 

B = ~o + ~lD + ~sdD + ~2D2 + ~6dD2 + ~3P + ~7dP + ~4DP + 

~8dDP • •• ••• (8) 

Like the general model, the reduced models also 

included slope dummy variables in addition to explanatory 

variables. The general model and several reduced models 

were fitted by using WLS, GLS1 , and GLS2 to the combined 

data set for Asia and Hispanic America. These models were 

fitted to the relevant data set by allowing for 5, 10, and 

15 year time lags between development and fertility. The 

best fitted model corresponding to each time lag was then 

selected out of each of the three model sets. The selection 

of the best model was possible by R2 value. The preferred 

models by the GLS2 method along with the statistical tests 

of model parameters by time lag and dependency measure are 

presented in Chapter 5. 

The available findings from analyses of the combined 
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regional data set for Asia and Hispanic America, as 

presented in Chapter 5, indicated that separate analyses of 

Asian and Hispanic American data sets need to be undertaken 

for predicting- fertility. 

First, the weighted least squares (WLS) method was 

applied to the original data set for Asia and Hispanic 

America. Here the weights were calculated based on the 

population size. Second, autocorrelation was calculated 

based on the residuals (Kementa 1971) from WLS to adjust the 

original data set and then the ordinary least squares (OLS) 

method was applied to the adjusted data set. This would be 

equivalent to the generalized least squares one (GLS1 ). 

Third, the residuals from GLS 1 were used to adjust for 

heteroscedasticity (Kementa 1971). Here the data were 

adjusted for both autocorrelation and hetroscedasticity. 

These adjusted data were then analyzed by the ordinary least 

squares (OLS) method. This would be equivalent to the 

generalized least squares two (GLS2). Both GLS1 and GLS2 

were, in fact, a sort of iterative regression procedure. 

These iterative procedures along with WLS were used to fit 

Hout's models by allowing 5, 10, and 15 year time lags in 

the independent variables "to allow sufficient time for 

their effects to operate" (Hout 1980, p.172). rhe best 

fitted model out of each of the three model sets 

corresponding to each time lag was selected for each region. 



The preferred models for each time lag are introduced in 

Chapter 5. 

3.6: Changes in the Fertility Rate. 
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Thus far, the research was directed to identify the 

size and direction of the effects due to variables that 

influenced the rate of fertility decline in Asia and 

Hispanic America. The issue of the rate of fertility 

decline, as addressed by Mauldin et al. (1978) and others, 

arose in the context of population policy issues. From such 

policy consideration, Asian and Hispanic American data sets 

were analyzed to explore the crucial issue of fertility 

change. 

In doing so, a satisfactory model equation for each set 

of mathematical models and for each of the three time lags 

was obtained empirically for Asia and Hispanic America 

separately. The set of independent variables corresponding 

to each selected model equation was then regressed, 

following Hout (1980), on percent change in the crude birth 

rate (~%B). According to Hout (1980, p.180), this approach 

may imply "a very complex model for birth rate but a more 

straightforward model for percent changes in birth rate". 

The mathematical models relevant in this context are shown 

in Chapter 5 for Asia and Hispanic America. Each of these 
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model equations was then solved empirically first by using 

the weighted least squares method (WLS) and then by methods, 

GLS1 and GLS2 • Both GLS1 and GLS2 were equivalent to the 

generalized least squares (GLS) method. The resulting model 

equations based on each adjusted data set and 15 year time 

lag are presented in Chapter 5 for each region. 

The purpose here was to examine whether each model used 

to explore the rate of fertility change had the same basic 

features as the corresponding selected model equations for 

absolute fertility; and thus, to determine whether any 

support for Hout's theory could be advanced here. The 

findings for Asia and those for Hispanic America were then 

compared with those of Hout (1980, p. 180-181). The 

findings from the percent change analyses of crude birth 

rates based on development, dependence, and development

dependence interaction for Asia and Hispanic America are 

introduced in Chapter 5. 

3.7: Summary. 

The relationships among development, fertility, and 

trade dependency were studied based on the data sets 

obtained for Asian and Hispanic American countries. These 

data sets included information on development, fertility, 

and trade dependence of countries within Asia and Hispanic 



America. These countries from Asia and Hispanic America, 

according to the World System hierarchy of positions, are 

located within the peripheral region. The universes from 

where the two data sets were gathered and the methods of 

measuring fertility, trade dependency, and socio-economic 

development are described in Chapter 3. 
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The two data sets for Asian and Hispanic American 

countries were gathered from various international sources, 

with the exception of a few cases for which alternative 

sources were found. These data sets were pooled by time and 

across nation before any of the analyses at different stages 

could be performed. Several methods were employed bearing 

in mind the objectives of analyses at each stage predicting 

the level of fertility and change in the fertility rate 

based on the data sets (pooled by time interval and across 

nation) for Asian and Hispanic American nations. As the 

problems with each data set were detected and subsequently 

reduced, the analyses of fertility were performed at several 

stages. The analysis at each stage progressed with three 

sets of models fitted to each relevant data set for Asia and 

Hispanic America by allowing 5, 10, and 15 year time lags 

between socio-economic development and fertility. Each of 

the three sets of models included one general model and 

several reduced models, as suggested by Hout (1980) in his 

Hispanic American study. 
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First, the analyses of the combined data set for Asia 

and Hispanic America were undertaken to examine the regional 

differentials, if any, in the fertility level. Second, the 

combined data set for Asia and Hispanic America were 

analyzed to examine the regional differentials, if any, in 

the effects of development, dependence, and development

dependence interaction on fertility level. These two types 

of analyses were performed on the intercept or regional 

dummy models and the slope dummy models with 5, 10, and 15 

year time lags and for each of the three dependency measures 

(P, Cl , C3 ) respectively. Third, separate analyses of Asian 

and Hispanic American data were undertaken based on the 

three sets of Hout's models with 5, 10, and 15 year time 

lags. 

Prior to undertaking detail analyses of fertility, 

preliminary analyses of Asian and Hispanic American data 

sets were performed. The results of such analysis based on 

the data sets for Asian and Hispanic American countries will 

be presented in Chapter 4. 



CHAPTER 4 

THE LEVELS AND PATTERNS OF FERTILITY, DEPENDENCE, AND 

DEVELOPMENT IN ASIA AND HISPANIC AMERICA: 1950-1990. 

4.1: Introduction. 
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In this chapter a preliminary analyses of the data 

collected from secondary sources is made based on officially 

reported figures and some traditional estimates of 

fertility, population size, international trade dependency, 

and socio-economic development. These analyses show in a 

descriptive way the socio-economic conditions of the Asian 

and Hispanic American countries and, thus, show the 

appropriateness of including them in this study. 

Each of these analyses appear in separate sections. 

First, the data on fertility (CBR) are examined for the 

twenty Asian countries and then from the eighteen 18 

Hispanic American countries previously identified. The 

purpose here is to identify across-region, within-region, 

and between-region variations in fertility levels and 

patterns, fertility change, and average annual rate of 

change in fertility during the thirty-five year period, 

1955-1990. 

Second, the data on population for Asian and Hispanic 

American countries were examined to identify within-region 
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and between-region variations, if any, in terms of size and 

patterns, absolute change and annual rate of growth during 

the 40 year period, 1950-1990. 

Third, the data for the three measures of trade 

dependency partner concentration (P), the percentage of 

trade in the top export category (C1 ) , and the percentage of 

trade in the top three export categories (C3 ) were examined 

for within-region and between-region variations, if any. In 

addition, within-region and between-region variations are 

examined in the percent change and the annual rate of change 

in each measure of dependency during the thirty year period, 

1950-1980. 

Fourth, the data on socio-economic development were 

examined for within-region and between-region variations, if 

any, in the socio-economic development (internal development 

index) D, and in the percent change and the annual rate of 

change in development during the period 1950-1980. Also, 

the data on internal development for the Asia and Hispanic 

America were examined for both within-region and between

region variations and the time pattern in development (D), 

by fitting a polynomial in time. 

4.2: Fertility. 

This section is divided into two subsections to asses 
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the quality of fertility data for the 1955-1990 period, as 

gathered for the twenty Asian and eighteen Hispanic American 

countries from the international sources. 

4.2.1: Fertility in Asia, 1955-1990. 

The complete set of fertility data for Asian countries 

are presented in Table 4.1. In this table the mean 

fertility rates or crude birth rates (CBR) at each five year 

intervals from 1955 up to 1990 show that the overall 

fertility for the twenty Asian countries increased from a 

CBR of 37.84 in 1955 to a CBR of 43.79 in 1960 and then 

gradually declined to a CBR of 31.40 in 1990. Such a 

decline in the mean CBR from 1955 to 1990 was about 16.00 

percent change in the overall fertility for Asia. However, 

as can be seen in Table 4.5, this magnitude of decline in 

the overall Asian fertility in the thirty-five year period 

was slow compared to fertility decline experienced by twenty 

core countries (35 percent) of the modern World System. The 

time pattern of CBR by country showed declines in fertility 

that are as follows: Of twenty Asian countries, eight 

experienced fertility declines since 1955. These countries 

were Burma, Hong Kong, Iran, Israel, Lebanon, Sri Lanka, 

Singapore, and Turkey. Similarly, 9 out of 20 Asian 

countries had their peak fertility in 1960 and they then 

________ c. __ • __ • ______ - ____ -



Table 4.1: Crude Birth Rates (CBR) by Time Period and 
Country, Asia: 1955-1990. 

Country Births per 1000 population (CBR) 

55 60 65 70 75 80 85 

89 

90 

Afghanistan 49.00 50.40 51.10 51.10 49.80 47.60 48.90 44.00 
Bangladesh 49.00 53.50 52.00 49.20 47.80 47.10 39.00 42.00 

Burma 50.00 42.90 41.60 40.10 39.20 37.40 33.00 33.00 
Hong Kong 38.70 34.50 27.00 21.10 18.10 16.90 16.70 13.00 

India 40.90 43.70 42.30 41.10 37.50 35.60 32.60 30.00 
Indonesia 40.00 45.80 43.70 41.90 38.40 33.90 30.60 27.00 

Iran 46.40 45.50 44.40 43.30 42.50 42.60 41.90 45.00 
Iraq 49.35 49.40 49.10 48.10 47.20 47.00 47.00 46.00 

Israel 29.20 26.70 25.50 26.10 27.60 24.30 22.00 22.00 
Jordan 40.00 47.40 48.00 47.60 47.00 46.60 39.00 42.00 

Korea, Rep 36.60 42.70 35.60 30.00 25.90 23.40 21.10 20.00 
Lebanon 45.20 43.10 40.70 35.40 31.10 29.90 31.70 28.00 

Malaysia 44.00 44.90 41.60 36.20 32.10 30.70 29.40 29.00 
Pakistan 48.94 51.30 49.90 46.40 44.60 43.70 45.60 43.00 

Philippines 30.90 46.70 45.60 38.20 36.60 35.30 34.40 32.00 
Sri Lanka 37.30 35.70 33.20 29.40 27.80 28.40 24.30 21.00 

Singapore 44.30 37.80 29.50 23.00 17.70 17.10 16.50 18.00 
Syria, A R 47.00 47.00 47.50 47.00 46.20 45.70 45.40 44.00 

Thailand 34.20 43.60 42.40 39.40 35.60 30.10 26.00 20.00 
Turkey 48.00 43.10 41.20 36.30 33.00 30.90 29.60 29.00 

Mean 37.84 43.79 41.60 38.55 36.29 34.71 32.74 31.40 
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experienced fertility declines after 1960. Among these 

countries were Bangladesh, India, Indonesia, Iraq, Republic 

of Korea, Malaysia, Pakistan, Philippines, and Thailand. 

Fertility began to decline after 1965 for two Asian 

countries: Jordan and Lebanon. Fertility decline did not 

begin until after 1970 for Afghanistan. 

For Asian countries, the percent change in crude birth 

rates (CBR) and the average annual rates of chang~ in crude 

birth rate (CBR) from 1955 up to 1990 are shown in Table 4.2 

for Asian countries. Fertility declines were less than 15 

percent for 6 out of 20 Asian countries during the 35 year 

period from 1955 to 1990. These countries were Afghanistan, 

Bangladesh, Iran, Iraq, Pakistan, and Syria Arab Republic. 

Of the 20 Asian countries included in the analysis, six 

countries show substantial declines in fertility (39.6% to 

66.4%) during the 35 year period, 1955-1990. These 

countries were Hong Kong, Singapore, Thailand, Republic of 

Korea, Sri Lanka, and Turkey. Their fertility decline 

percentages were 66.4, 59.4, 41.52, 45.4, 43.7, and 39.6 

respectively during the 35 year period. Such declines in 

fertility were comparable to fertility declines experienced 

by Canada, Italy, Japan, Poland, Portugal, and Spain during 

the period 1955-1990 (see Table 4.5). 

Of 20 Asian countries, Hong Kong and Singapore were 

found to attain fertility levels in 1990 similar to those of 
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Table 4.2: Crude Birth Rates (CBR) for 1955 and 1990, Percent 
Change and Average Annual Percent Change in Crude 
Birth Rate by Asian Countries. 

------------------------------------------------------------
Country Crude Birth Percent Annual 

Rate (CBR) Change Percent 
---------------- ---------- Change 

1955 1990 1955-1990 
------------------------------------------------------------
Afghanistan 49.00 44.00 -10.20 -0.29 
Bangladesh 49.00 42.00 -14.29 -0.41 

Burma 50.00 33.00 -17.00 -0.48 
Hong Kong 38.70 13.00 -66.41 -1.90 

India 40.90 30.00 -26.65 -0.89 
Indonesia 40.00 27.00 -32.50 -0.93 

Iran 46.40 45.00 - 3.02 -0.09 
Iraq 49.35 46.00 - 6.79 -0.19 

Israel 29.20 22.00 -24.66 -0.70 
Jordan 40.00 42.00 + 5.00 +0.14 

Korea, Rep. 36.60 20.00 -45.36 -1. 30 
Lebanon 45.20 28.00 -38.05 -1. 09 

Malaysia 44.00 29.00 -34.09 -0.97 
Pakistan 48.94 43.00 -12.14 -0.35 

Philippines 30.90 32.00 + 3.56 +0.10 
Srilanka 37.30 21. 00 -43.70 -1.25 

Singapore 44.30 18.00 -59.37 -1.70 
Syria, AR 47.00 44.00 - 6.38 -0.18 

Thailand 34.20 20.00 -41. 52 -1.19 
Turkey 48.00 29.00 -39.58 -1.13 

------------------------------------------------------------
Mean 37.16 31.32 -15.72 -0.45 
------------------------------------------------------------
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developed nations. In most of the 20 Asian countries, 

fertility declines were slow during the period 1955-1990, 

compared to fertility decline experienced by developed 

nations. The decline in mean CBR from 1955 to 1990 was 

equivalent to about 16.00% change in the overall fertility 

for Asia. In contrast, the overall fertility decline, as 

measured by the mean CBR, was about 35% for the 35 year 

period, 1955-1990 for the core region. Therefore, on 

average, the Asian fertility declines seemed to be slow 

during the period 1955-1990. Asian countries showing the 

highest fertility in 1955 had experienced the slowest and 

the most irregular fertility declines during the period 

1955-1990. The percentage change in fertility (CBR) in the 

35-year period, 1955-1990 by nation, supports the conclusion 

that fertility declines were widespread within Asia. 

The overall annual rate of fertility decline for Asia, 

as seen from the mean CBR across nation, was -0.45% per year 

in the 35 year period. This is less than 50% of the overall 

annual rate of decline (-0.99%) for the core region. The 

average annual rate of fertility decline during the 35 year 

period was as follows: about 2% per year for Hong Kong and 

Singapore; between 1.00 and 1.30% per year for the Republic 

of Korea, Sri Lanka, Thailand, Turkey, and Lebanon; and 

about 1% for Malaysia and Indonesia. India also experienced 

a 1% annual rate of fertility decline during the same time 
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period. 

Thus, it was apparent that fertility declines between 

countries within Asia were somewhat dissimilar during the 

period 1955-1990. This is illustrated by Figure 4.1a that 

shows fertility (CBR) variations between countries by time 

period within Asia in box plots. In these figures, the 

three markers of each box designate the median and upper and 

lower quartiles of the CBR distribution and the ends of the 

two whiskers show the minimum and maximum value of the CBR 

at each time point. From the interquartile range 

represented by the height of each box, it is apparent that 

fertility declines in Asian countries were widespread with 

time. Furthermore, the medians by time period support the 

conclusion that the decline in fertility was slow but steady 

for Asian countries. 

4.2.2: Fertility in Hispanic America, 1955-1990. 

Fertility data for Hispanic American countries are 

shown in Table 4.3. The mean fertility (CBR) at each 5 year 

time-point interval during the period 1955-1990 showed that 

the overall fertility for Hispanic American countries rose 

from a CBR of 38.24 births per thousand population in 1955 

to a CBR of 42.54 births per thousand population in 1960 and 

then declined to 28.94 births per thousand population in 
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Table 4.3: Crude Birth Rates (CBR) by Time Period and 
Country, Hispanic America: 1955-1990. 

------------------------------------------------------------
Country Births per 1000 population (CBR) 

-----------------------------------------------
55 60 65 70 75 80 85 90 

------------------------------------------------------------
Argentina 24.10 23.60 22.50 22.90 24.60 24.30 22.80 20.00 

Bolivia 29.50 46.40 45.90 45.50 45.10 44.30 43.20 35.00 

Chile 35.10 36.60 32.80 26.80 24.50 22.20 21.70 21. 00 

Colombia 40.40 46.70 45.10 36.90 31. 30 29.70 27.20 27.00 

Costa Rica 49.40 46.80 41. 80 33.40 29.50 30.30 28.90 28.00 

Cuba 25.10 27.10 35.10 32.20 26.70 16.60 16.00 18.00 

Domin. R. 41.50 50.30 48.60 41.20 36.40 34.10 32.20 28.00 

Ecuador 45.20 46.60 45.20 42.50 39.40 37.40 34.40 30.00 

El Salva. 47.90 48.90 46.80 43.90 41. 90 39.30 37.00 34.00 

Guatemala 48.80 48.30 46.10 45.00 44.40 43.30 41.50 37.00 

Honduras 43.10 51.10 50.50 49.30 45.70 42.90 41. 00 37.00 

Mexico 45.90 45.40 44.60 43.40 37.70 32.80 29.50 29.00 

Nicaragua 45.90 50.70 49.30 47.40 46.10 44.80 42.70 40.00 

Panama 39.40 40.70 39.10 37.10 32.90 29.20 26.90 26.00 

Paraguay 46.60 43.00 41. 30 37.70 35.90 35.60 35.20 36.00 

Peru 37.70 45.50 45.00 40.80 37.20 34.60 32.70 28.00 

Uruguay 21.40 21. 90 21.20 20.90 20.60 19.80 19.10 17.00 

Venezuela 21. 40 46.10 43.10 37.90 35.10 33.60 31. 60 28.00 

------------------------------------------------------------
Mean 38.24 42.54 41.33 38.04 35.28 33.04 31. 31 28.94 
------------------------------------------------------------
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1990. Thus, the overall fertility decline in Hispanic 

America during the 35 year period was 24.32 percent of the 

1955 CBR. In contrast, the overall fertility decline for 

the developed or core nations was about 35.00 percent of the 

1955 CBR. 

The overall trend in fertility for the eighteen 

Hispanic American nations, as seen in the time pattern of 

mean CBRs, shows a steady decline since 1960. The time 

pattern of CBRs by country show that five countries 

(Argentina, Costa Rica, Guatemala, Mexico, and Paraguay) out 

of the eighteen Hispanic American countries had their peak 

fertility in 1955 and fertility declines afterwards. Twelve 

other Hispanic American countries began their fertility 

declines after 1960. These countries were Bolivia, Chile, 

Colombia, the Dominican Republic, Ecuador, El Salvador, 

Honduras, Nicaragua, Panama, Peru, Uruguay, and Venezuela. 

Cuba was the only country that experienced a fertility 

decline as late as 1965. 

The percent change in crude birth rate (CBR) and the 

average annual rate of change in crude birth rates (CBRs) 

since 1955 up to 1990 are shown in Table 4.4 for Hispanic 

America. Of the eighteen Hispanic American countries, four 

attained fairly low levels of fertility by 1990. These 

countries were Argentina, Chile, Uruguay and Cuba; their 

1990 CBRs were, respectively, 20, 21, 18, and 17 births per 
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Table 4.4: Crude Birth Rates (CBR) for 1955 and 1990, Percent 
Change and Average Annual Percent Change in Crude 
Birth Rate by Hispanic American Countries. 

Country 

Argentina 
Bolivia 

Chile 
Colombia 

Costa Rica 
Cuba 

Domin. Rep. 
Ecuador 

El Salvador 
Guatemala 

Honduras 
Mexico 

Nicaragua 
Panama 

Paraguay 
Peru 

Uruguay 
Venezuela 

Mean 

Crude Birth 

Rate (CBR) 

1955 

24.10 
29.50 

35.10 
40.40 

49.40 
25.10 

41.50 
45.20 

47.90 
48.80 

43.10 
45.90 

45.90 
39.40 

46.60 
37.70 

21.40 
21.40 

38.24 

1990 

20.00 
35.00 

21.00 
27.00 

28.00 
18.00 

28.00 
30.00 

34.00 
37.00 

37.00 
29.00 

40.00 
26.00 

36.00 
28.00 

17.00 
28.00 

28.94 

Percent 

Change 

1955-1990 

-17.01 
+18.64 

-40.17 
-33.17 

-43.32 
-28.29 

- 8.44 
-33.63 

-29.02 
-24.18 

-14.15 
-36.82 

-12.85 
-34.01 

-22.75 
-25.73 

-20.56 
+30.84 

-24.32 

Annual 
Percent 
Change 

-0.49 
+0.53 

-1.15 
-0.95 

-1.24 
-0.81 

-0.24 
-0.96 

-0.83 
-0.69 

-0.40 
-1. 05 

-0.37 
-0.97 

-0.65 
-0.74 

-0.59 
+0.88 

-0.69 
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thousand population. These 1990 fertility levels are not 

much higher than the 1990 CBRs of the United States (16.70) 

and New Zealand (17.50) which are core nations (see Table 

4.5). Argentina with a CBR of 24.10 births per thousand 

population was also at a lower level of fertility than most 

of the Hispanic American countries. 

The overall fertility decline from the 1955 level (mean 

CBR = 38.24) to the 1990 level (mean CBR = 28.94) for the 18 

Hispanic American countries was about 24% (see Table 4.4). 

In contrast, the overall fertility (mean CBR) decline during 

the years 1955-1990 for the 20 developed nations (see Table 

4.5) was about 35% relative to the 1955 level. Thus, the 

evidence suggests that the fertility declines were 

relatively slow in Hispanic America. 

The average annual rate of decline in fertility (CBR) 

since 1955 was as high as 1.24% per year for Costa Rica and 

as low as 0.24% per year for the Dominican Republic. In 

contrast to the general trend, Bolivia and Venezuela posted 

increases in fertility over the 35 year period, 

respectively, 0.53% and 0.88% per year. Thus, like the 

Asian countries, Hispanic American countries varied 

generally in the decline in fertility they experienced 

during this time period. 

The average annual rate of fertility decline during the 

period was about 0.69% per year. Eight out of 18 Hispanic 
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Table 4.5: Crude Birth Rates (CBR) for 1955 and 1990, 
Percent Change and Average Annual Percent Change 
in Crude Birth Rate by Developed or Core 
Countries. 

------------------------------------------------------------
Country Crude Birth Percent Annual 

Rate Change Percent 
---------------- ---------- Change 

1955 1990 1955-1990 
------------------------------------------------------------
Australia 22.60 14.90 -34.07 -0.97 
Austria 15.60 11. 60 -25.64 -0.73 

Belgium 16.80 12.00 -28.57 -0.82 
Canada 28.20 14.50 -48.58 -1.39 

Denmark 17.30 12.40 -28.32 -0.81 
France 18.60 13.60 -26.88 -0.77 

Germany 16.00 11.40 -28.75 -0.82 
Ireland 21.10 15.10 -28.44 -0.81 

Italy 18.10 9.70 -46.41 -1.33 
Japan 19.40 9.90 -48.97 -1.40 

Netherlands 21.30 13.20 -38.03 -1. 09 
New Zealand 26.10 17.50 -32.95 -0.94 

Norway 18.50 14.30 -22.70 -0.65 
Poland 29.10 14.30 -50.86 -1.45 

Portugal 23.90 11.90 -50.21 -1.43 
Spain 20.60 10.70 -48.06 -1.37 

Sweden 14.80 14.50 - 2.03 -0.06 
Switzerland 17.10 12.50 -26.90 -0.77 

U.K. 15.50 13.60 -12.26 -0.35 
U. S .A. 24.70 16.70 -32.39 -0.93 

-----------------------------------------------------------
Mean 20.27 13.22 -34.78 -0.99 
-----------------------------------------------------------

Sources: Demographic Yearbook, United Nations, New York, 
1960, Pp. 476-489; Demographic Yearbook, United 
Nations, New York, 1990, Pp. 144-153. 



American countries had higher than average fertility 

declines. These countries were Chile (-0.95% per year), 

Colombia (-1.15% per year), Costa Rica (-1.24% per year), 

Ecuador (-0.96% per year), Cuba (-0.81% per year), Mexico 
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(-1.05% per year), and Panama (-0.97% per year). However, 

the rest of the Hispanic American countries experienced a 

relatively lower average annual rate of fertility decline 

during the period 1955-1990 and two countries experienced 

increases. 

Thus, considering both percent change in CBR and 

average annual percent change in CBR in the 35 year period, 

it is apparent that considerable between-country variation 

in fertility was present within Hispanic America. Such 

variation in fertility is also illustrated by a box plot, as 

shown previously in Figure 4.1b. In these figures, the 

three markers of each box designate the median and upper and 

lower quartiles (Ql and Q3) of the CBR distributions. The 

ends of the two whiskers show the minimum and maximum values 

of the CBR at each time point. Looking at the median at 

each time point, it is clear that on average, the decline in 

fertility in Hispanic America was slow but steady since 

1960. The time pattern of the medians for the Asian 

countries is very similar to that of the Hispanic American 

countries. 
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4.3: Population in Asia and Hispanic America: 1955-1990 

The 1950 and 1990 populations and the annual rates of 

population growth from 1950-1990 by country are presented in 

Table 4.6 for Asia, Table 4.7 for Hispanic America, and 

Table 4.8 for the core region. 

Asian countries with relatively large population in 

1~90 included India (850 million), Indonesia (190 million), 

Bangladesh (118 million), Pakistan (118 million), 

Philippines (66 million), and Turkey (57 million). These 

countries' population increased at an alarming rate (2.1% to 

2.9% per year) during the period 1950-1990. The total 

population of twenty Asian countries was 682.6 million in 

1950 and grew at an average exponential rate of 3.02% per 

year. The total population almost tripled, reaching 1,692 

million in 1990. Of the twenty Asian countries, half of 

them experienced population growth rates of 2.5% or more 

during the period 1950-1990 and almost all of them 

experienced a 2% or more growth rate during the same period. 

Of the eighteen Hispanic American countries, three had 

moderately large populations in 1990: Mexico, Argentina, and 

Colombia. Growing at an alarming rate (1.6% to 2.8% 

annually) during the period 1950-1990 these countries' 

populations increased as follows: Mexico from 28.5 million 

in 1950 to 87.9 million in 1990, Argentina from 17.2 to 32.9 
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Table 4.6: Population by Year and Annual Rate of Population 
Growth (in percent) by Asian Country. 

Population Population Population 
(in (in Growth* 

Country millions) millions) per Year 
1950 1990 (in percent) 

Afghanistan 8.96 15.86 1.43 

Bangladesh 45.65 118.43 2.38 

India 357.56 849.75 2.16 

Iran 16.36 55.65 3.06 

Iraq 5.16 18.78 3.23 

Indonesia 83.41 190.14 2.06 

Hong Kong 2.24. 5.76 2.36 

Korea, Rep. 21.15 43.04 1. 78 

Pakistan 39.45 114.65 2.67 

Sri Lanka 7.53 17.20 2.06 

Burma 17.83 41.28 2.10 

Malaysia 6.43 17.51 2.50 

Philippines 21.13 66.12 2.85 

Singapore 1. 02 2.72 2.45 

Thailand 20.04 55.12 2.53 

Israel 1.30 4.41 3.05 

Jordan 1.34 3.06 2.08 

Lebanon 1. 36 3.34 2.24 

Syria, 3.50 12.48 3.18 
A.Rep. 

Turkey 21.12 56.70 2.47 

Total 682.60 1692.00 3.02 

(*): Calculated based on exponential growth of population. 
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Table 4.7: Population by Year and Annual Rate of Population 
Growth (in percent) by Hispanic American 
Country. 

Country Population Population Population 
(in (in Growth* 
millions) millions) per Year 

1950 1990 (in percent) 

Argentina 17.15 32.29 1.58 

Bolivia 2.77 6.71 2.22 

Chile 6.09 13.08 1. 91 

Colombia 11.59 33.08 2.62 

Costa Rica 0.87 3.03 3.13 

Cuba 5.79 10.62 1.52 

Dominican 2.31 7.24 2.85 
Republic 

Ecuador 3.31 10.51 2.89 

El Salvador 1. 94 5.31 2.52 

Guatemala 3.02 9.09 2.75 

Honduras 1.43 5.26 3.25 

Mexico 28.49 87.87 2.82 

Nicaragua 1.10 3.37 2.81 

Panama 0.89 2.42 2.50 

Paraguay 1. 48 4.66 2.87 

Peru 7.63 21.91 2.64 

Uruguay 2.19 3.04 0.81 

Venezuela 5.01 19.70 3.42 

Total 103.06 279.19 2.49 -

(*): Calculated based on exponential growth of population. 
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Table 4.8: Population by Year and Annual ORate of Population 
Growth (in percent) by Countries, Developed or 
Core Region. 

Population Population Population 
Country (in millions) (in millions) Growth* per 

Year 
1950 1990 (in percent) 

Australia 8.18 17.09 1.84 

Austria 6.93 7.71 0.27 

Belgium 8.64 9.85 0.33 

Canada 13.74 26.52 1. 64 

Denmark 4.27 5.14 0.46 

France 41. 74 56.44 0.75 

Germany, 47.85 63.23 0.70 
Fed. Rep. 

Ireland 2.97 3.50 0.41 

Italy 46.77 57.06 0.50 

Japan 82.90 123.54 1. 00 

Netherlands 10.11 14.94 1. 00 

New Zealand 1.10 3.35 2.78 

Norway 3.26 4.24 0.66 

Poland 24.82 38.18 1. 08 

Portugal 8.40 10.53 0.56 

Spain 27.87 38.96 0.84 

Sweden 7.01 8.56 0.61 

Switzerland 4.69 6.71 0.90 

U. K. 50.62 57.24 0.31 

U. S. A. 152.27 249.98 1.24 

Total 554.14 802.77 0.93 

(*): Calculated based on exponential growth of population. 
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million, and Colombia from 11.6 to 33.1 million. Argentina 

almost doubled its population during that 40 year period and 

Mexico and Colombia more than tripled theirs. 

The total population of 18 Hispanic American countries 

was 103.1 million in 1950 and grew at an average 

exponential growth rate of 2.49 percent per year, almost 

tripling by 1990, reaching 279.2 million. 

With respect to the annual population growth rates, 

little differences are evident between countries within and 

between the Asian and Hispanic American regions. The 

population growth rates of the twenty developed nations are 

within a range of 0.27% to 2.78% per year during the years 

1950-1990. Of the twenty developed nations, thirteen 

experienced less than 1% average annual population growth 

rate. An average annual population growth rate of 1% or 

more was observed for 7 out of 20 developed nations. The 

top two nations in terms of population growth rate were New 

Zealand (2.78%) and Australia (2.78%). Whereas, the bottom 

two countries with respect to population growth rate were 

Austria (0.27%) and U. K. (0.31%). 

The total population of the twenty developed nations 

was 554.14 million in 1950 and growing at an average annual 

growth rate of 0.93%, reaching to 802.77 million in 1990. 

Compared to the overall population growth of the twenty 

developed nations (O.93%), the overall growth rate for Asian 
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or Hispanic American nations (2.49%) was approximately 1.6% 

higher. 

The population size (in millions) by country and time 

is shown in Figure 4.2a for Asia and in Figure 4.2b for 

Hispanic America. In these figures, the three markers of 

each box designate the median and upper and lower quartiles 

of population distribution. The ends of the two whiskers 

show the minimum and maximum value of CBRat each time point 

in Hispanic America. 

4.4: Trade Dependence. 

Trade dependence was measured by three indicators -

the import partner concentration (P), the concentration of 

the top trading commodity (C 1), and the concentration of the 

top three trading commodities (C3). The partner 

concentration (P) was defined as the percentage of a 

country's import trade with its leading partner. The 

concentration of the top trading commodity (C 1) was the 

percentage of total export trade in the most traded category 

of goods. Whereas, the concentration of the top three 

trading commodities (C3 ) was the percentage of total export 

trade in the top three categories of goods. The data on 

trade dependence with their characteristic features are 
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discussed in subsequent sections. 

4.4.1: Import Partner Concentration (P) in Asia: 1950-1980. 

The import partner concentration, the percentage of 

import trade with the leading partner (P), by time period 

and country for Asia, 1950-1980, is presented in Table 4.9. 

The average partner concentration across Asian countries was 

31% in 1950. Since that time, Asian trade with leading 

partners has generally been decreasing over time and the 

average dropped to 21% in 1980--about a 50% decline overall. 

The notable exceptions to this trade occurred in 

Afghanistan, Burma, Hong Kong, and Indonesia which increased 

in partner concentration by about 70, 26, 32, and 49 

percent, respectively. The median increase in partner 

concentration was 40.5%. 

The change in import partner concentration (P) by 

country and the average annual percent change in P during 

the 30 year period, 1950-1980, are shown in Table 4.10 for 

Asian nations. Asian countries experienced declines in 

partner concentration during the period, 1950-1980, from 

6.32% to 66.90%. The average annual percent decline in the 

P measure of dependency was about 1% or more for ten out of 

twenty Asian nations during the 30 year period. The top two 

Asian countries with respect to the decrease in partner 
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Table 4.9: Import Partner Concentration Measure (P) by Time 
and Country Period, Asia: 1950-1980. 

----------------------------------------------------------
Country Import Partner Concentration Measure (P) 

50 55 60 65 70 75 80 
-----------------------------------------------------------
Afghanistan 31. 00 51.10 46.50 34.20 23.80 52.60 

Bangladesh 41. 00 32.10 24.80 34.90 30.70 28.40 15.30 

Burma 26.40 25.40 26.30 28.80 71.10 33.30 

Hong Kong 17.70 24.10 20.20 25.90 33.10 20.80 23.30 

India 30.70 25.40 29.20 37.90 29.00 22.30 11. 40 

Indonesia 21.20 15.10 16.00 25.40 29.40 30.90 31. 50 

Iran 29.60 18.70 19.50 19.60 20.70 20.00 15.10 

Iraq 38.60 28.10 24.50 10.80 12.00 18.10 20.90 

Israel 36.70 28.50 29.10 25.40 22.20 24.00 19.30 

Jordan 21. 00 19.20 14.00 14.90 13.30 10.60 17.00 

Korea,R.O. 59.10 34.90 40.60 39.30 40.80 33.40 26.20 

Lebanon 23.20 16.30 21.50 14.10 12.00 15.60 

Malaysia 26.40 30.10 21.50 20.40 18.50 20.00 22.90 

Pakistan 41. 00 32.10 24.80 34.90 30.70 13.30 14.00 

Philippines 71. 00 65.00 42.20 34.90 30.50 27.80 23.50 

Sri Lanka 17.30 21. 00 22.10 17.80 13.50 12.60 12.70 

Singapore 26.40 30.10 24.50 23.20 19.30 16.80 17.80 

Syria, A.R. 19.00 12.70 14.20 11.50 7.90 12.80 17.80 

Thailand 25.90 19.20 25.70 32.40 37.50 31.50 20.60 

Turkey 16.90 22.30 25.70 28.00 18.50 21.60 15.20 
------------------------------------------------------------
Mean 31. 00 26.57 25.88 26.33 26.25 21. 88 20.95 
------------------------------------------------------------

---. _. -----
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Table 4.10: Percent Change and Annual Percent Change in 
Import Partner Concentration Measure (P) During 
1950-1980 Period by Asian Country. 

P P Percent 
Country --------- --------- Change in 

1950 1980 
P 

Afghanistan 31.00* 52.60 +69.68* 

Bangladesh 41. 00 15.30 -62.68 

Burma 26.40 33.30# +26.14 

Hong Kong 17.70 23.30 +31.64 

India 30.70 11. 40 -62.87 

Indonesia 21.20 31.50 +48.58 

Iran 29.60 15.10 -48.99 

Iraq 38.60 20.90 -45.85 

Israel 36.70 19.30 -47.41 

Jordan 21. 00 17.00 -19.05 

Korea, Rep. 59.10 26.20 -55.67 

Lebanon 23.20 15.60# -32.76 

Malaysia 26.40 22.90 -13.26 

Pakistan 41. 00 14.00 -65.85 

Philippines 71.00 23.50 -66.90 

Sri Lanka 17.30 12.70 -26.59 

Singapore 26.40 17.80 -32.58 

Syria, A.R. 19.00 17.80 - 6.32 

Thailand 25.90 20.60 -20.46 

Turkey 16.90 15.20 -10.06 

Mean 29.46 21.30 -27.70 

(*): Calculated based on 1955 trade data. 

(#): Calculated based on 1975 trade data. 

Annual 
Percent 
Change 
in P 

2.79* 

-2.09 

+1.05 

+1.05 

-2.10 

+1.62 

-1. 63 

-1.53 

-1.58 

-0.64 

-1. 86 

-1.31 

-0.44 

-2.20 

-2.22 

-0.89 

-1.09 

-0.21 

-0.68 

-0.34 

-0.92 



concentration were the Philippines (-2.22 % per year) and 

Pakistan (-2.20% per year); and the bottom two Asian 

countries were Syria Arab Republic (-0.21%) and Turkey 

(-0.34%). The median of the import partner concentration 

for Asian nations was 29.44% in 1950 and 19.50 percent in 

1980 which is about the same as the means. Thus, the 

overall change in P for the 30 year period was about -28% 

which in turn gave the average annual rate change in P of 

-0.92% for Asian nations. 
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4.4.2: Import Partner Concentration (P) in Hispanic America: 

1950-1980. 

Hispanic America experienced a much higher level of 

import partner concentration (P) than Asia during the period 

1950-1980, as shown in Table 4.11. The mean values of 

import partner concentration show that the trade dependency 

declined from 67.53 percent in 1950 to 35.57 percent in 1980 

for Hispanic America. Not only are these percentages much 

higher than those found in Asia, but unlike Asia, all 

Hispanic American countries experienced substantial declines 

in partner concentration. 

The change in import partner concentration (P) by 

country and the average annual percent change in P during 

the 30 year period, 1950-1980, are shown in Table 4.12 for 
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Table 4.11: Import Partner Concentration (P) by Country and 
Time Period: Hispanic America, 1950-1980. 

Country Import Partner Concentration (P) 

50 55 60 65 70 75 80 

Argentina 36.95 13.16 26.21 22.77 24.90 16.32 22.57 
Bolivia 49.14 30.80 43.09 43.75 31.06 25.02 25.52 

Chile 42.46 42.99 55.86 39.27 30.78 31.27 25.42 
Colombia 69.82 62.85 57.10 46.75 45.94 41.11 34.38 

Costa Rica 77.73 59.60 46.81 39.91 34.83 34.45 34.46 
Cuba 79.75 75.14 48.55 49.46 52.82 40.16 60.75 

Domin. R. 79.32 65.66 52.98 54.03 47.34 70.42 44.85 
Ecuador 72.65 52.40 48.30 41.16 34.07 40.19 38.91 

El Salvo 73.48 57.07 42.91 31.21 29.64 31.47 25.18 
Guatemala 76.24 65.09 45.98 42.26 35.31 34.44 33.69 

Honduras 78.68 66.11 55.86 47.17 41.47 42.27 42.24 
Mexico 86.75 77.31 72.19 65.73 63.70 62.50 61.65 

Nicaragua 83.82 65.19 52.67 47.26 36.53 32.45 27.45 
Panama 75.49 60.03 51.46 41.40 39.77 26.10 33.80 

Paraguay 43.45 23.51 22.02 23.44 17.93 27.17 
Peru 54.16 50.02 43.89 39.77 31.94 34.35 36.72 

Uruguay 33.49 19.28 26.86 13.60 12.88 12.96 17.35 
Venezuela 78.12 58.88 51.72 50.61 48.87 48.59 48.15 

Mean 67.53 53.61 47.00 41.00 36.96 35.67 35.57 
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Table 4.12: Percent Change and Annual Percent Change in 
Partner Concentration Measure (P) During 
1950-1980 Period by Hispanic American Country. 

P P Percent Annual 
Country --------- --------- Change in Percent 

1950 1980 Change in 
P P 

Argentina 36.95 22.57 -38.92 -1.30 

Bolivia 49.14 25.52 -48.07 -1.60 

Chile 42.46 25.42 -40.13 -1.34 

Colombia 69.82 34.38 -50.76 -1. 69 

Costa 77.73 34.46 -55.67 -1.86 
Rica 

Cuba 79.75 60.75 -23.82 -0.79 

Dominican 79.32 44.85 -43.46 -1.45 
Rep. 

Ecuador 72.65 38.91 -46.44 -1.55 

El 73.48 25.18 -65.73 -2.19 
Salvo 

Guatemala 76.24 33.69 -55.81 -1.86 

Honduras 78.68 42.24 -46.31 -1.54 

Mexico 86.75 61. 65 -28.93 -0.96 

Nicaragua 83.82 27.45 -67.25 -2.24 

Panama 75.49 33.80 -55.23 -1.84 

Paraguay 43.45* 27.17 -37.47 -1.50 

Peru 54.16 36.72 -32.20 -1.07 

Uruguay 33.49 17.35 -48.19 -1. 61 

Venezuela 78.12 48.15 -38.36 -1.28 

Mean 67.53 35.57 -47.33 -1.58 

(*): Calculated based on the 1955 trade data. 
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Hispanic America. Hispanic America experienced decreases in 

partner concentration within a range of 23.82% and 67.25% 

for the 30 year period, 1950-1980. The average annual 

percent decline in the import partner concentration (P) 

ranged from 0.79% (Cuba) to 2.24% (Nicaragua). The two 

Hispanic American countries that decreased the most in 

partner concentration (P) in the 30 year period were 

Nicaragua (67.25%) and El Salvador (65.73%); the two 

countries which decreased the least were Cuba (23.82%) and 

Mexico (28.93%). The overall change in the P measure of 

dependency in the 30 year period was -47.33% which equals to 

a -1.58 percent annual rate of change in the partner 

dependency. 

4.4.3: Partner Concentration (P) for Developed or Core 

Nations: 1950-1980 

Twelve out of the twenty developed core nations 

experienced a decrease in trading partner concentration in 

the 1950-1980 period, as seen in Table 4.13. These 

countries were as follows: Australia (-58.0%), Denmark 

(-15.5%), France (-78.0%), Federal Republic of Germany 

(-23.7 %), Italy (-28.2%), Japan (-59.6%), New Zealand 

(-70.7%), Norway (-24.6%), Portugal (-32.2%), Spain (-8.3%), 

Sweden (-16.0%), U.S.A. (-27.2%). Eight of the core nations 



Table 4.13: Percent Change and Annual Percent Change in 
Import Partner Concentration Measure (P), 
Developed or Core Nations: 1950-1980. 

P P Percent Annual 
Country --------- --------- Change in Percent 

Change 
1950 1980 P in P 

Australia 51.90 21. 80 -58.00 - 1.93 

Austria 23.20 40.80 +75.86 + 2.53 

Belgium 15.70 19.72 +25.61 +0.85 

Canada 67.10 70.10 + 4.47 + 0.15 

Denmark 41.90 18.40 -15.51 - 0.52 

France 12.30 2.70 -78.05 - 2.60 

Germany, 15.20 11. 60 -23.68 - 0.79 
F. Rep. 

Ireland 20.68 50.83 +145.79 + 4.86 

Italy 23.40 16.80 -28.21 - 0.94 

Japan 43.30 17.50 -59.58 - 1. 99 

Netherlands 18.40 22.20 +20.65 + 0.69 

New Zealand 60.10 17.60 -70.72 - 2.36 

Norway 22.14 16.70 -24.57 - 0.82 

Poland 14.20 33.10 +133.10 + 4.44 

Portugal 17.17 11. 64 - 32.21 - 1. 07 

Spain 14.80 13.00 - 8.32 - 0.28 

Sweden 20.00 16.80 -16.00 - 0.53 

Switzerland 13.80 27.70 +100.70 + 3.36 

U.K. 8.40 11. 80 +40.48 + 1.35 

U.S.A. 22.40 16.30 -27.23 - 0.91 

Mean 26.27 22.85 -13.00 - 0.43 

(*): Calculated based on the 1955 trade data. 
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experienced increases in partner concentration. They 

include Austria (from 23.2% to 40.8%), Belgium (from 15.7% 

to 19.7%), Canada (from 67.1% to 70.1%), Ireland (from 20.7% 

to 50.8%), the Netherlands (from 18.4 to 22.2 percent), 

Poland (from 14.2 to 33.1 percent), Switzerland (from 13.8 

to 27.7 percent), and the United Kingdom (from 8.4 to 11.8 

percent) . 

The mean partner concentration in 1950 was 31% for 

Asian countries, 67.53% Hispanic American countries, and 

26.27% for the core countries in 1950, yet the mean levels 

of partner concentration in 1980 were similar for Asian and 

the core countries, 20.95% versus 22.85%. In comparison, 

the average partner concentration for Hispanic America was 

higher (3.57%) in 1980 than in 1950. The change in P in the 

30 year period was: -32.42% for Asia; -47.33% for Hispanic 

America; and -13% for the core nations. Similarly, average 

annual change of the P measure was: -1.08% for Asia, -1.58% 

for Hispanic America, and -0.43% for the developed region. 

Hence the overall trend among all nations was a decrease in 

partner concentration. 



4.4.4: Concentration in the Top Export Commodity (C1 ) for 

Asia. 
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The top commodity concentration measure (C1 ) by time 

period for Asian countries is shown in Table 4.14 for Asia. 

The overall or average export trade dependence (C1 ) for Asia 

declined with minor variations during the period 1950-1980 

from a high of 64.15 percent of exports in the top commodity 

category to a low of 50.01 percent. 

C1 went through decreases from 1955 up to 1980 with 

minor fluctuations for seven out of the twenty Asian 

countries. In contrast, a continuous increase in the C1 

measure of dependency was observed for Hong Kong (from 30.8% 

to 57.6%), during the period 1950-1970. The remainder of 

Asia experienced a fluctuating pattern in the concentration 

of the top export commodity throughout the 30 year period, 

1950-1980. 

The 1950-1980 changes in C1 and the average annual 

percent change in C1 for Asian countries are presented in 

Table 4.15. Of the twenty Asian countries, fifteen showed 

declines in C1 (averaging from 2.50% to 61.81%) in the 30 

year period. The rest of Asia showed increases from 0.77% 

(Turkey) to 85.39% (Hong Kong). For eight of the twenty 

Asian countries, the average annual percent decline in C1 
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Table 4.14: Top Commodity Concentration Measure (C l ) by 
Country and Time Period, Asia: 1950-1980. 

-------------------------------------------------------------
Country Top Commodity Concentration (C l ) 

50 55 60 65 70 75 80 
-------------------------------------------------------------
Afghanistan 39.40 57.40 50.40 36.70 26.30 29.60 

Bangladesh 80.00 51.10 63.10 53.60 83.10 83.20 78.00 

Burma 83.10 83.20 78.00 74.90 32.40 58.80 

Hong Kong 30.80 34.60 45.10 51.10 57.60 57.10 52.20 

India 51.80 35.10 41.50 42.70 23.40 32.70 44.60 

Indonesia 48.90 60.10 57.30 39.80 49.30 74.70 71.80 

Iran 90.50 73.50 86.20 86.70 88.60 96.90 87.90 

Iraq 74.60 91. 30 96.50 94.10 94.50 43.50 98.60 

Israel 53.80 38.10 43.00 52.60 47.30 45.00 28.50 

Jordan 78.20 60.50 49.70 50.20 39.10 41.20 30.20 

Korea, R. 70.70 75.10 49.60 37.90 42.20 37.00 35.70 

Lebanon 45.20 43.70 39.70 37.10 26.90 33.10 

Malaysia 77.50 61.50 61. 90 54.30 49.90 35.00 32.30 

Pakistan 82.60 51.10 63.10 53.60 49.50 43.10 38.20 

Philippines 61.20 60.60 55.60 54.20 54.20 36.10 24.90 

Sri Lanka 63.10 68.90 67.50 69.90 64.40 58.00 45.30 

Singapore 77.50 61.50 44.80 27.20 30.10 29.60 28.80 

Syria AR 46.60 65.20 66.20 52.70 45.50 70.30 78.80 

Thailand 57.10 52.20 46.40 53.60 47.50 59.50 44.50 

Turkey 45.70 34.00 42.30 36.80 58.31 .46.05 50.31 
--------------------------------------------------------------
Mean 64.15 57.04 57.75 53.67 51.03 50.36 50.01 
--------------------------------------------------------------
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Table 4.15: Top Commodity Concentration (C1) in 1950 and 
1980, Percent Change and Annual Percent Change 
in Top Commodity Concentration (C1), Asia: 1950-
1980. 

C1 C1 Percent 
Country --------- --------- Change 

1950 1980 in C1 

Afghanistan 39.40* 29.60 -24.87 

Bangladesh 80.00 78.00 - 2.50 

Burma 83.10 58.80# -29.24 

Hong Kong 30.80 57.10 +85.39 

India 51. 80 32.70 -36.87 

Indonesia 48.90 74.70 +52.76 

Iran 90.50 87.90 - 2.87 

Iraq 74.60 43.50 -41.69 

Israel 53.80 45.00 -16.36 

Jordan 78.20 41.20 -47.31 

Korea, Rep. 70.70 37.00 -47.67 

Lebanon 45.20 33.10# -26.77 

Malaysia 77.50 35.00 -54.84 

Pakistan 82.60 43.10 -47.82 

Philippines 61.20 36.10 -41.01 

Sri Lanka 63.10 58.00 - 8.08 

Singapore 77.50 29.60 -61.81 

Syria, A.R. 46.60 70.30 +50.86 

Thailand 57.10 59.50 + 4.20 

Turkey 45.70 46.05 + 0.77 

Mean 64.15 50.01 -22.04 

(*): Calculated based on 1955 trade data. 
(#): Calculated based on 1975 trade data. 

Annual 
Percent 
Change 
in C1 

-0.83 

-0.08 

-0.97 

+2.85 

-1.23 

+1. 76 

-0.10 

-1.39 

-0.55 

-1.58 

-1.59 

-0.89 

-1. 83 

-1.59 

-1.37 

-0.27 

-2.06 

+1.70 

+0.14 

+0.03 

-0.73 



ranged from 1.23% to 2.06%. These countries were India 

(-1.23% per year), Iraq (-1.39% per year), Jordan (-1.58% 

per year), Republic of Korea (-1.59% per year), Malaysia 
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(-1.83% per year), Pakistan (-1.59% per year), the 

Philippines (-1.37% per year), and Singapore (-2.07% per 

year). The top commodity concentration showed an average 

annual rate of increase between 0.03% and 2.85% for 5 out of 

20 Asian countries. These countries were Hong Kong (2.85% 

per year), Indonesia (1.76% per year), Syria Arab Republic 

(1.70% per year), Thailand (0.14% per year), and Turkey 

(0.03% per year) during the same 30 year period. 

The overall change in C1 for the 30 year was -22.35 

percent. This yields an average annual change of -0.75 

percent for Asia. 

4.4.5: Concentration in· the Top Export Commodity (C1 ) for 

Hispanic America: 1950-1980. 

The top commodity concentration (C1 ) measure of trade 

dependency by country and time period is shown in Table 4.16 

for Hispanic America, 1950-1980. Ten countries in Hispanic 

America experienced decreasing dependence relations as 

measured by C1 for the 30 year period. These countries were 

Argentina 1965-1980 (from 75.23% to 49.85%), Bolivia 1965-

1980 (from 90.19% to 40.04%), Chile 1960-1980 (from 
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Table 4.16: Top Commodity Concentration Measure (C 1) by 
Country and Time: Hispanic America, 1950-1980. 

-------------------------------------------------------------
Country Top Commodity Concentration (C1 ) 

50 55 60 65 70 75 80 

-------------------------------------------------------------

Argentina 71.24 80.54 66.27 75.23 68.28 64.56 49.85 
Bolivia 98.41 95.50 82.08 90.19 49.27 44.29 40.04 

Chile 61.35 76.79 86.75 85.15 79.71 66.76 55.06 
Colombia 77.66 86.79 74.84 71.25 73.15 63.81 70.82 

Costa Rica 95.13 97.68 93.57 81. 85 78.71 72.71 63.49 
Cuba 84.64 80.50 82.36 87.04 79.05 92.49 87.70 

Domin. R. 85.76 91. 85 86.55 78.61 79.97 69.41 68.17 
Ecuador 88.89 91. 93 96.06 92.41 90.15 57.61 63.06 

El Salvo 84.99 87.73 79.13 58.87 58.78 55.07 45.64 
Guatemala 82.22 86.20 65.33 62.91 56.98 56.64 51.47 

Honduras 57.24 78.09 75.95 73.79 70.03 55.74 72.39 
Mexico 37.51 37.83 39.05 41. 93 38.01 28.72 67.32 

Nicargua 77.78 55.97 52.10 60.42 51. 05 46.29 72.27 
Panama 71.33 89.42 98.09 67.31 76.31 48.97 64.06 

Paraguay 57.09 27.65 34.26 40.23 38.06 63.55 
Peru 47.94 58.57 44.82 21.51 39.79 40.80 31.16 

Uruguay 45.15 35.57 47.07 40.56 42.65 41. 81 36.70 
Venezuela 96.17 96.09 90.14 98.01 90.86 94.44 94.01 

--------------------------------------------------------------
Mean 74.32 76.90 71.55 67.85 64.61 57.68 60.93 
--------------------------------------------------------------
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86.75% to 55.06%), Colombia 1955-1975 (from 86.79% to 

63.81%), Costa Rica 1955-1980 (from 97.68% to 63.49%), the 

Dominican Republic 1955-1980 (from 91.85% to 68.17%), 

Ecuador 1960-1975 (from 96.06% to 57.61%), El Salvador 1955-

1980 (from 87.73% to 45.64%), Guatemala 1955-1980 (from 

86.20% to 51.47%), and Honduras 1955-1975 (from 78.09% to 

55.74%). On the other hand seven Hispanic American 

countries experienced major fluctuations in C1 • These 

countries were Mexico (from a high of 67.32% to a low of 

28.72%), Nicaragua (from a high 77.78% to a low of 46.29%), 

Panama (from a high 98.09% to a low of 48.97%), Paraguay 

(from a high 63.55% to a low of 27.65%), Peru (from a high 

of 58.57% to a low of 21.51%), Uruguay (from a high of 

47.07% to a low of 35.57%), and Venezuela (from a high of 

98.01% to a low of 90.14%). 

Regarding the average commodity concentration measure 

(export percentage in a country's top commodity category) C1 

for Hispanic America records a falling trend in the 

international dependency during the period 1955-1975. 

However, on the average, exports of the top commodity 

increased in 1980 by 3.25% from 57.68% in 1975 to 60.93% in 

1980. Among the least variable were Venezuela's C1 measures 

which ranged between 90% to 98% and Uruguay's which ranged 

between 36% to 45%. In contrast, Bolivia experienced the 

highest level of C1 (98.41% in 1950) and the greatest 
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decrease, 59.31 percentage points, to 40.04% in 1980. 

The percent change in the top commodity concentration 

(C l ) in the 30 year period, 1950-1980, and average annual 

percent change in Cl are presented in Table 4.17 for 

Hispanic American countries. Of the eighteen Hispanic 

American countries, fourteen showed decreases in Cl during 

the period 1950-1980 from a maximum of 59.31% (Colombia) and 

a minimum of 2.25% (Venezuela). For the rest of the 

Hispanic countries there were increases rather than 

decreases from a maximum of 79.47% (Mexico) and a minimum of 

3.62% (Cuba). 

The greatest average annual percent declines 1.00% or 

more in Cl were posed by six countries, namely Argentina 

(1.00%), Bolivia (1.98%), Costa Rica (1.11%), El Salvador 

(1.54%) , Guatemala (1.25%), and Peru (1.17%). 

The overall mean Cl dependency for Hispanic 

Americadecreased from 74.32 percent in 1950 to about 61.00 

percent in 1980, or hence, the overall change in Cl for 

Hispanic America -13.39 percent in 30 years. 
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Table 4.17: Top Commodity Concentration (C1) in 1950 and 
1980, Percent Change and Annual Percent Change 
in Top Commodity Concentration (C1): Hispanic 
America, 1950-1980. 

(C1 ) (C1 ) Percent Annual 
Country -------- --------- Change Percent 

1950 1980 in C1 Change 
in C1 

Argentina 71.24 49.85 -30.03 -1. 00 

Bolivia 98.41 40.04 -59.31 -1.98 

Chile 61.35 55.06 -10.25 -0.34 

Colombia 77.66 70.82 - 8.81 -0.29 

Costa 95.13 63.49 -33.26 -1.11 
Rica 

Cuba 84.64 87.70 + 3.62 +0.12 

Dominican 85.76 68.17 -20.51 -0.68 
Rep. 

Ecuador 88.89 63.06 -29.06 -0.97 

El 84.99 45.64 -46.30 -1.54 
Salvador 

Guatemala 82.22 51. 47 -37.40 -1.25 

Honduras 57.24 72.39 +26.47 -0.88 

Mexico 37.51 67.32 +79.47 -2.65 

Nicaragua 77.78 72.27 - 7.08 -0.24 

Panama 71.33 64.06 -10.19 -0.34 

Paraguay 57.09 63.55 +11. 32 +0.38 

Peru 47.94 31.16 -35.00 -1.17 

Uruguay 45.15 36.70 -18.72 -0.62 

Venezuela 96.17 94.01 - 2.25 -0.08 

Mean 73.36 60.93 -16.94 -0.56 
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4.4.6: Concentration in the Top Export Commodity (C1) in the 

Core Nations: 1950-1980. 

The results in Table 4.18 for developed or core 

countries are somewhat more mixed than those of Asia and 

Hispanic America. Eleven out of the twenty developed 

nations showed decreases in the C1 measure, in the 30-year 

period, from a minimum of -7.91% to a maximum of -69.95%. 

These countries are Belgium (-43.62%), Canada (-28.73%), 

Denmark (-58.34%), Ireland (-48.36%), Japan (-65.57%), the 

Netherlands (-47.55%), Portugal (-22.34%), Spain (-57.80%), 

Sweden (-69.95%), Switzerland (-55.45%), and the U.S.A. 

(-7.91%) . 

The mean commodity concentration (C1 ) in 1950 was 

64.15% for Asia and 74.32% for Hispanic America, as opposed 

to 36.22% for the developed region. Whereas, the mean 

commodity concentration (C1 ) in 1980 was 49.81% for Asia and 

60.93% for Hispanic America, as opposed to 25.06% for the 

developed region. Thus, the overall change in C1 for the 30 

year period was -22.35% for Asia and -13.39% for Hispanic 
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Table 4.18: Top Commodity Concentration (C1 ) in 1950 and 
1980, Percent Change and Annual Percent Change 
in Top Commodity Concentration (C1 ), Developed 
Nations: 1950-1980. 

Country C1 C1 Percent Annual 
Change in Percent 

1950 1980 C1 Change in 
C1 

Australia 32.20 33.40 + 3.73 + 0.12 

Austria 30.30 35.50 +16.17 + 0.54 

Belgium 60.64 34.19 -43.62 - 1.45 

Canada 26.80 19.10 -28.73 - 0.96 

Denmark 73.70 30.70 -58.34 - 1.94 

France 11.40 12.70 +11. 40 + 0.38 

Germany, 12.20 12.60 + 3.51 + 0.12 
F.Rep. 

Ireland 66.46 34.32 -48.36 - 1. 61 

Italy 17.50 23.80 +36.00 + 1.20 

Japan 69.70 24.00 -65.57 - 2.19 

Netherlands 32.60 17.10 -47.55 - 1.59 

New Zealand 38.40 45.10 +17.45 + 0.58 

Norway 33.39 48.40 +44.95 + 1.50 

Poland - 14.20 - -
Portugal 40.69 31. 60 -22.34 - 0.74 

Spain 31.52 13.30 -57.80 - 1. 93 

Sweden 39.60 11. 90 -69.95 - 2.33 

Switzerland 50.50 22.50 -55.45 - 1.85 

U.K. 6.70 13.10 +95.52 + 3.18 

U.S.A. 13.90 12.80 - 7.91 - 0.26 

Mean 36.22 25.06 -30.81 - 1.03 
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America, as opposed to -30.81% for the developed region. 

The overall change in the C1 measure of dependency implies 

an annual rate of change of -0.75% for Asia; -0.45% for 

Hispanic America; and -1.03% for the developed or core 

region. 

4.4.7: Concentration in the Top Three Export Commodity 

(C l ) for Asia. 

The third measure of dependency, Cl , (percentage of 

exports in a country's top three commodity categories), by 

time period for Asian countries is shown in Table 4.19. The 

overall dependence (C l ) for Asia changed with minor 

variations during the period 1950-1980 from a high of 94.73% 

of the export in the top commodity category to a low of 

82.72%. 

The changes in the concentration in the top three 

trading commodity (C l ) during the period 1950-1980 and 

average annual percent change in Cl for Asian countries are 

presented in Table 4.20. Of the twenty Asian countries, 

thirteen showed decreases in the top three export commodity 

concentration by a maximum of about 28.00% and a minimum of 

about 2.00% for the 30 year period. The average annual 

percent decline in the top three commodity concentration(C l ) 
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Table 4.19: Top Three Commodity Concentration Measure (C3 > 
by Country and Time Period: Asia, 1950-1980. 

Country Top Three Commodity Concentration (C3 > 

50 55 60 65 70 75 80 

Afghanistan 99.80 98.70 99.40 88.80 67.10 79.10 
Bangladesh 85.60 81.20 81.80 94.80 99.30 98.10 95.70 

Burma 
Hong Kong 

India 
Indonesia 

Iran 
Iraq 

Israel 
Jordan 

99.40 99.40 99.40 99.70 76.80 97.30 
58.10 77.00 82.20 82.70 88.90 89.60 88.50 

79.80 71.70 90.50 89.60 61.70 77.70 75.00 
82.50 93.50 93.00 87.60 93.80 94.80 94.00 

96.30 86.50 94.70 95.90 96.00 98.80 96.50 
94.90 98.90 99.20 98.20 98.90 94.00 99.60 

83.80 79.70 88.00 83.50 78.90 74.40 75.90 
86.50 92.90 90.70 92.50 81.30 78.30 72.50 

Korea, Rep. 91.50 87.30 92.50 78.70 80.60 80.00 85.70 
Lebanon 70.20 96.70 58.30 66.30 70.10 71.50 

Malaysia 
Pakistan 

71.60 85.90 91.70 88.90 85.30 68.90 70.10 
85.60 81.20 81.80 94.80 63.40 84.90 81.80 

Philippines 90.10 76.70 91.50 88.80 89.10 74.70 65.10 
Sri Lanka 91.00 98.70 98.60 99.10 97.20 88.40 83.00 

Singapore 71.60 85.90 63.30 56.10 64.80 64.60 66.90 
Syria, A.R. 98.30 98.80 99.50 93.10 85.00 89.80 93.00 

Thailand 
Turkey 

Mean 

80.30 98.90 98.40 97.40 98.90 88.90 80.60 
93.30 95.30 93.70 75.80 88.90 72.60 79.60 

94.73 89.30 89.38 88.15 84.39 82.72 91.42 
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Table 4.20: TOp Three Commodity Concentration (C3 ) in 1950 
and 1980, Percent Change and Annual Percent 
Change in Top Three Commodity Concentration 
(C3): Asia, 1950-1980. 

(C3 ) (C3 ) Percent 
Country --------- --------- Change in 

1950 1980 
C3 

Afghanistan 99.80* 79.10 -20.74* 

Bangladesh 85.60 95.70 +11.80 

Burma 99.40 97.30# - 2.11 

Hong Kong 58.10 88.50 +52.32 

India 79.80 75.00 - 6.02 

Indonesia 82.50 94.00 +13.94 

Iran 96.30 96.50 + 0.21 

Iraq 94.90 99.60 + 4.95 

Israel 83.80 75.90 - 9.43 

Jordan 86.50 72.50 -16.18 

Korea, Rep. 91.50 85.70 - 6.34 

Lebanon 70.20 71.50 + 1.85 

Malaysia 71.60 70.10 - 2.09 

Pakistan 85.60 81. 80 - 4.44 

Philippines 90.10 65.10 -27.75 

Sri Lanka 91. 00 83.00 - 8.79 

Singapore 71.60 66.90 - 6.56 

Syria, A.R. 98.30 93.00 - 5.39 

Thailand 80.30 80.60 + 0.37 

Turkey 93.30 79.60 -14.68 

Mean 94.73 91. 42 - 3.49 

(*): Calculated based on 1955 trade data. 
<#): Calculated based on 1975 trade data. 

Annual 
Perecent 

Change 
in C3 

-0.83* 

+0.39 

-0.08 

+1. 74 

-0.20 

+0.46 

+0.01 

+0.17 

-0.31 

-0.54 

-0.21 

+0.06 

-0.07 

-0.15 

-0.93 

-0.29 

-0.22 

-0.18 

+0.01 

-0.49 

-0.12 
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was about 15% or more for Afghanistan, Jordan, Philippines, 

and Turkey. 

The mean of the C3 measure of dependency for the twenty 

Asian countries was 94.73% in 1950 and 91.42% in 1980. Thus, 

the overall decrease in C3 for the 30 year period was -3.49% 

which implies a very low (-0.12%) annual rate of change in 

this measure in the 30 year period for Asia. 

4.4.8: Concentration in the Top Three Export Commodities 

(C3 ) for Hispanic America: 1950-1980. 

The data for Hispanic America dependency measured by 

the concentration of a country's trade in its top three 

export categories (C3 ), by time period and country, is shown 

in Table 4.21. The overall dependency as reflected in the 

mean value of the C3 measure, was 92.37% in 1950 and then it 

decreased to 86.09% in 1980. The C3 dependency of Venezuela 

was fairly stable, ranging from 98.07% to 99.40%, throughout 

the period 1950-1980. 

The dependency changes in C3 during 1950-1980 and 

average annual percent change in C3 for Hispanic American 

countries are presented in Table 4.22. Of the eighteen 

Hispanic American countries, thirteen showed declines in the 

C3 measure of dependency by a minimum of 0.72% to a maximum 

of 21.3% in the 30 year period, 1950-1980. Five showed 
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Table 4.21: Top Three Commodity Concentration Measure (C3 > 
by Country and Time Period: Hispanic America, 
1950-1980. 

Country Top Three Commodity Concentration (C3> 

50 55 60 65 70 75 80 

Argentina 92.85 91.40 95.71 93.50 85.15 84.31 74.80 
Bolivia 98.49 96.00 92.09 100.00 94.48 95.71 90.57 

Chile 
Colombia 

77.48 82.76 91.09 92.35 97.09 93.79 90.62 
94.78 98.76 97.14 93.55 90.27 80.85 85.93 

Costa Rica 99.55 99.05 95.95 92.11 90.53 89.35 80.85 
Cuba 96.10 93.42 95.92 96.20 98.90 99.55 98.11 

Domin. R. 95.83 98.53 97.38 97.63 94.91 93.14 89.74 
Ecuador 89.85 97.21 99.26 94.29 92.17 96.91 97.15 

El Salvo 91.78 98.13 96.23 87.60 83.42 82.21 77.88 
Guatemala 90.13 88.77 88.02 91.50 84.29 85.51 83.55 

Honduras 87.08 97.93 97.83 95.80 89.19 88.00 90.84 
Mexico 87.37 88.51 90.99 87.95 71.61 63.23 83.94 

Nicarag. 85.71 99.67 98.66 95.87 86.89 84.77 90.10 
Panama 97.92 99.64 99.52 98.95 98.22 95.45 91.41 

Paraguay 89.15 61.27 78.45 82.41 82.26 76.37 
Peru 90.41 86.71 70.86 48.51 94.93 90.73 73.89 

Uruguay 95.54 97.22 93.76 97.65 93.90 93.82 75.18 
Venezuela 99.40 98.64 98.22 99.22 98.07 98.62 98.68 

Mean 92.37 94.53 92.22 91.17 90.36 88.79 86.09 
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Table 4.22: Top Three Commodity Concentration (C3 ) in 1950 
and 1980, Percent Change and Annual Percent 
Change in Top Three Commodity Concentration 
(C3 ): Hispanic America, 1950-1980. 

Country C3 C3 Percent Annual 
--------- --------- Change in Percent 

1950 1980 C3 Change 
in C3 

Argentina 92.85 74.80 -19.44 -0.65 

Bolivia 98.49 90.57 - 8.04 -0.27 

Chile 77.48 90.62 +16.96 +0.56 

Colombia 94.78 85.93 - 9.34 -0.10 

Costa Rica 99.55 80.85 -18.78 -0.19 

Cuba 96.10 98.11 + 2.09 +0.07 

Dominican 95.83 89.74 - 6.35 -0.21 
Rep. 

Ecuador 89.85 97.15 + 8.12 +0.27 

El 91. 78 77.88 -15.14 -0.50 
Salvo 

Guatemala 90.13 83.55 - 7.30 -0.24 

Honduras 87.08 90.84 + 4.32 +0.05 

Mexico 87.37 83.94 - 3.93 -0.13 

Nicaragua 85.71 90.10 + 5.12 +0.17 

Panama 97.92 91. 41 - 6.65 -0.22 

Paraguay 89.15· 76.37 -14.34' -0.57 

Peru 90.41 73.89 -18.27 -0.61 

Uruguay 95.54 75.18 -21. 31 -0.71 

Venezuela 99.40 98.68 - 0.72 -0.02 

Mean 92.37 86.09 - 6.80 -0.23 

(*): 1955 top three commodity concentration (C3 ) value. 
(#): Percent change in the 25 year period, 1955-1980. 

-----------~,-----



increases, although they were small, ranging from 16.29 

(Chile) percent to 2.09 (Cuba) percent. 
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The overall dependency in Hispanic America as reflected 

in the mean value of the C3 measure was 92.37 percent in 

1950 and 86.09 percent in 1980. Thus, the overall change in 

C3 for the 30 year period was -6.80 percent which implied a 

-0.23% annual rate of change in C3 for Hispanic America. 

4.4.9: Concentration in The Top Three Trading Commodities 

(C3 ) Among Developed or Core Countries: 1950-1980. 

Eleven out of the twenty developed or core countries 

showed declines in the C3 measure, during the 30 year 

period, from a minimum of 6.63 percent to a maximum of 37.18 

percent, as shown in Table 4.23. Of the twenty Asian 

countries, thirteen showed declines in the C3 measure of 

dependency during 1950-1980 by a minimum of 2.09 percent and 

by a maximum of 27.75 percent, as seen in Table 4.20. Of 

the eighteen Hispanic American countries, thirteen 

experienced decreases in the C3 measure of dependency by a 

minimum of -0.72 percent and a maximum of -21.31 percent for 

the 30-year period, as seen in Table 4.22. 

On average, the C3 measure of dependency shows overall 

declines in Asia, Hispanic America, and the developed world 

during the period 1950-1980; and that such a decline 
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Table 4.23: Top Three Commodity Concentration (C3 ) in 1950 
and 1980, Percent Change and Annual Percent 
Change in Top Commodity Concentration (C3 ): 

Developed Nations, 1950-1980. 

C3 C3 Percent Annual 
Country --------- --------- Change in Percent 

1950 1980 C3 Change 
in C3 

Australia 95.40 73.60 -22.85 -0.76 

Austria 87.70 76.40 -12.88 -0.43 

Belgium 79.63 67.28 -15.51 -0.52 

Canada 85.10 63.30 -25.62 -0.85 . 
Denmark 88.50 55.60 -37.18 -1.24 

France 63.90 67.30 + 5.32 +0.18 

Germany, 74.10 77.50 + 4.59 +0.15 

Ireland 78.79 65.38 -17.02 -0.57 

Italy 77.40 + 0.39 +0.01 

Japan 85.10 90.80 + 6.70 +0.22 

Netherlands 67.70 56.30 -16.84 -0.56 

New Zealand 57.80 84.80 +46.71 +1.56 

Norway 78.85 79.77 + 1.17 +0.04 

Poland - 73.77 - -
Portugal 68.13 48.19 -29.27 -0.98 

Spain 62.17 70.05 +12.67 +0.42 

Sweden 87.30 79.40 - 9.05 -0.31 

Switzerland 81.50 - 6.63 -0.22 

U.K. 77.60 68.30 -11.98 -0.40 

U.S.A. 60.30 62.60 + 3.81 +0.13 

Mean 76.71 70.55 - 8.03 -0.27 
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in the e3 measure of dependency for Hispanic America or the 

developed world on average seemed greater than Asia. 

The mean commodity concentration (e3 ) in 1950 was as 

follows: 94.73% for Asia, 92.37% for Hispanic America, and 

76.71% for the core nations. Whereas the mean commodity 

concentration (e3 ) in 1980 was as follows: 91.42% for Asia, 

86.09% for Hispanic America, and 70.55 percent for the 

developed region. Thus, the overall 30 year change in the 

C3 measure of dependency was -3.49 percent for Asia, -6.80 

percent for Hispanic America, and -8.03 percent for the 

developed region. Such changes in the overall dependency 

from the C3 measure imply an annual rate of change -0.12%, 

-0.23%, and -0.27% respectively for Asia, Hispanic America, 

and the developed world. 

4.5: Development. 

This section is divided into two subsections. The 

first subsection discusses the levels and patterns of socio

economic development from 1950 to 1980 period as measured by 

the internal development index, which were examined for the 

twenty Asian countries and the eighteen Hispanic American 

countries. In the second subsection, following Hout (1980), 

polynomials in time were fitted to the data on internal 

development for Asian and Hispanic American countries. 



4.5.1: Internal Development in Asia and Hispanic America: 

1950-1980. 
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Socio-economic development, as measured by the internal 

development index, is shown in Table 4.24 for Asia and in 

Table 4.25 for Hispanic America. These data were used to 

derive some traditional estimates of the socio-economic 

development that occurred in Asia and Hispanic America 

nations during the 30 year period, 1950-1980. 

In the sample Asian nations, the socio-economic 

development score was within a range of 1.41% to 6.89% in 

1950. The top two Asian nations with respect to the 1950 

development score were Sri Lanka (6.89%) and Singapore 

(5.66%). The bottom four nations with respect to the 1950 

development score were Jordan (1.41%) and Afghanistan 

(2.32%). In 1980, the Asian sample on the socio-economic 

development score was within a range of 84.43% to 92.22%. 

The top four Asian countries with respect to the 1980 socio

economic development score were Lebanon (92.22%) and Sri 

Lanka (91.67%). Among the bottom two Asian nations with 

respect to the 1980 socio-economic development score were 

the Korean Republic (84.43%) and Afghanistan (84.45%). The 

same top two Asian nations (Sri Lanka and the Philippines) 

with respect to socio-economic development in 1950 

maintained their top two ranks throughout the 30 year 
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Table 4.24: Internal Development Index (D) by Country 
and Time Period: Asia, 1950-1980. 

Internal Development Index (D) 
Country 

50 55 60 65 70 75 80 
-----------------+------------+------------+------------+---
Afghanistan 2.32 7.90 15.44 25.18 38.44 57.97 84.85 
Bangladesh 4.57 14.30 25.22 37.67 51.85 68.50 88.83 

Burma 2.64 9.96 21.13 34.92 50.94 69.34 89.52 
Hong Kong 3.88 12.58 23.15 35.67 50.10 67.77 88.90 

India 4.06 12.48 22.61 35.29 50.57 68.15 88.68 
Indonesia 3.51 12.07 23.25 36.78 52.04 68.58 88.61 

Iran 3.08 9.84 18.37 29.28 43.26 62.46 86.87 
Iraq 2.64 9.19 18.40 30.34 40.40 61.08 85.18 

Israel 4.17 13.20 23.91 36.27 51.67 69.69 89.41 
Jordan 1.41 8.88 22.24 37.31 52.35 69.88 90.07 

Korea, R. 3.06 9.90 18.18 28.21 41.24 58.81 84.43 
Lebanon 4.07 13.43 25.36 38.90 54.89 74.20 92.22 

Malaysia 2.51 7.82 16.08 29.04 45.01 63.52 86.78 
Pakistan 2.83 9.84 19.25 30.88 44.97 64.20 87.87 

Philippines 5.33 15.62 26.28 38.44 53.35 70.98 90.07 
Sri Lanka 6.89 19.85 32.46 45.45 60.63 76.35 91.67 

Singapore 5.66 16.95 28.34 40.54 54.01 68.92 88.40 
Syria, A.R. 3.98 13.22 24.17 36.55 51.10 68.19 88.72 

Thailand 
Turkey 

Mean 

4.11 13.83 25.10 36.53 49.28 66.11 87.97 
3.58 11.63 22.01 34.90 50.46 66.63 87.11 

3.72 12.12 22.55 34.91 49.33 67.07 88.31 
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Table 4.25: Internal Development Index (D) by Country and'Time 
Period: Hispanic America, 1950-1980. . 

-------------------------------------------------------------
Country Internal Development Index (D) 

------------------------------------------------

50 55 60 65 70 75 80 

-------------------------------------------------------------

Argentina 5.91 17.49 30.05 42.69 56.20 71.16 86.31 
Bolivia 2.81 8.69 16.44 27.12 40.23 56.88 78.59 

Chile 4.71 14.42 25.07 36.09 49.09 65.58 83.64 
Colombia 3.29 10.85 20.45 31. 80 45.63 62.56 81. 83 

Costa Rica 4.62 13.88 24.14 34.68 46.97 62.22 79.57 
Cuba 5.08 15.82 28.40 41. 84 55.60 70.38 85.72 

Domin R 3.29 10.60 19.73 29.81 41.57 58.07 79.65 
Ecuador 3.77 11.59 20.78 31. 90 45.63 61.95 80.89 

El Salvador 3.98 12.91 23.33 35.75 50.08 65.22 81.56 
Guatemala 4.21 12.98 23.27 35.60 49.94 65.95 83.12 

Honduras 2.72 8.60 17.41 29.10 42.41 59.13 80.19 
Mexico 3.64 11.27 19.95 29.93 41.54 56.49 77.34 

Nicaragua 3.11 10.71 19.73 29.88 41. 99 56.12 71. 79 
Panama 4.09 13.19 23.80 35.89 49.62 65.89 83.54 

Paraguay 4.89 15.02 26.24 38.11 50.84 65.50 81.66 
Peru '3.60 11.12 19.97 30.94 44.05 60.04 80.55 

Uruguay 4.80 14.80 26.20 39.67 54.87 70.03 85.03 
Venezuela 3.78 11. 91 22.55 35.13 48.64 64.67 82.53 

--------------------------------------------------------------
Mean 4.02 12.55 22.64 34.22 47.49 63.21 81. 31 
--------------------------------------------------------------
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period, 1950-1980. Jordan had the lowest score, 1.41% on the 

socio-economic development in 1950 but in the 30 year period 

its development score rose to 90.07% and placed it within 

the top four nations in 1980. Thus, Jordan had the largest 

change in socio-economic development, 88.66 percent in 30 

years. The minimum change in socio-economic development 

during the 30 year period occurred in the Republic of Korea 

with a 1980 development score of 81.37%. The twenty Asian 

nations developed at a very rapid pace from 3.72% in 1950 to 

88.31% in 1980. 

In Hispanic America a similar picture emerged. In 1950 

the top two Hispanic American nations were Argentina (5.91%) 

and Cuba (5.08%). The bottom two nations, according to the 

1950 development score, were Honduras (2.72%) and Bolivia 

(2.82%). 

In 1980, the Hispanic American sample on the socio

economic development score was within a range of 71.79% to 

86.31%. The top two Hispanic American countries with 

respect to socio-economic development again were Argentina 

(86.31%) and Cuba (85.72%). The bottom two Hispanic 

American nations in 1980, in terms of development, were 

Nicaragua (71.79%) and Mexico (77.34%). 

The twenty Hispanic American nations, like the Asian 

nations, experienced socio-economic development at a very 

rapid pace, from 4.02 percent in 1950 to 81.31 percent in 
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1980. Argentina maintained its lead throughout the 30 year 

period, 1950-1980, of all these Hispanic American nations. 

The relevant data for Asia and Hispanic America and some 

traditional estimates of the change and the average annual 

rate of change in the socio-economic development derived 

from them, are presented in Table 4.26 for Asia and Table 

4.27 for Hispanic America. 

The distribution of development in 1950 and 1980 by 

country for each region shows that there was not much 

within-region variation. Also, neither the distribution of 

percent change in development by nation nor the distribution 

of annual rate of change in development by nation for Asia 

and Hispanic America was very dissimilar. The 1950 mean 

development score was 3.72% for Asia as opposed to 4.02% for 

Hispanic America. The 1980 mean development score was 

88.31% for Asia as opposed to 81.31% for Hispanic America. 

Thus, in 1980 Hispanic America was 7.00% behind Asia. 

However, the mean progress in socio-economic development was 

84.59% for Asia as opposed to 77.29% for Hispanic America. 

Thus, Asia experienced about 7.30% more development than 

Hispanic America in the 30-year period, 1950-1980. 

Nevertheless, a small regional difference, 0.24 percent, was 

observed in the overall annual rate of change based on the 

change in the mean development from 1950 to 1980. 
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Table 4.26: Internal Development Index (D) in 1950 and 1980, 
Change and Annual Rate of Change in Internal 
Development Index, Asia: 1950-1980. 

Dev. Dev. Change in Annual 
Country Index Index Dev. Rate of 

(D) (D) Change in 
1950 1980 (D) Dev. (D) 

Afghanistan 2.32 84.85 82.53 2.75 

Bangladesh 4.57 88.83 84.26 2.81 

Burma 2.64 89.52 86.88 2.90 

Hong Kong 3.88 88.90 85.02 2.83 

India 4.06 88.68 84.62 2.83 

Indonesia 3.51 88.61 85.10 2.84 

Iran 3.08 86.87 83.79 2.79 

Iraq 2.64 85.18 82.54 2.75 

Israel 4.17 89.41 85.24 2.84 

Jordan 1. 41 90.07 88.66 2.96 

Korea, Rep. 3.06 84.43 81. 37 2.71 

Lebanon 4.07 92.22 88.15 2.94 

Malaysia 2.51 86.78 84.27 2.81 

Pakistan 2.83 87.87 85.04 2.83 

Philippines 5.33 90.07 84.74 2.82 

Sri Lanka 6.89 91. 67 84.78 2.83 

Singapore 5.66 88.40 82.74 2.76 

Syria, A.R. 3.98 88.72 84.74 2.82 

Thailand 4.11 87.97 83.87 2.80 

Turkey 3.58 87.11 83.53 2.78 

Mean 3.72 88.31 84.59 2.82 
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Table 4.27: Internal Development Index (D) in 1950 and 1980, 
Change and Annual Rate of Change in Internal 
Development Index, Hispanic America: 1950-1980. 

Dev. Dev. Change Annual 
Country Index Index in Dev. Rate of 

(D) (D) (D) Change in 
1950 1980 Dev. (D) 

Argentina 5.91 86.31 80.40 2.68 

Bolivia 2.81 78.59 75.78 2.53 

Chile 4.71 83.64 78.93 2.63 

Colombia 3.29 81. 83 78.54 2.62 

Costa Rica 4.62 79.57 74.95 2.50 

Cuba 5.08 85.72 80.64 2.69 

Dominican 3.29 79.65 76.36 2.55 
Rep. 

Ecuador 3.77 80.89 77.12 2.57 

El Salvador 3.98 81. 56 77.58 2.59 

Guatemala 4.21 83.12 78.91 2.63 

Honduras 2.72 80.19 77.47 2.58 

Mexico 3.64 77.34 73.70 2.46 

Nicaragua 3.11 71.79 68.68 2.29 

Panama 4.09 83.54 79.45 2.65 

Paraguay 4.89 81. 66 76.77 2.56 

Peru 3.60 80.55 76.95 2.57 

Uruguay 4.80 85.03 80.23 2.67 

Venezuela 3.78 82.53 78.75 2.63 

Mean 4.02 81.31 77.29 2.58 
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The data on development and the traditional estimates 

obtained from such data for Asia (see Table 4.26) and 

Hispanic America (see Table 4.27) were compared with those 

of the developed region (see Table 4.28). The socio

economic development score in the twenty Asian nations 

averaged 3.72% in 1950 and 88.31% in 1980. Whereas, the 

socio-economic development in the eighteen Hispanic American 

nations averaged 4.02% in 1950 and 81.31% in 1980. In 

contrast, the socio-economic development in the twenty core 

nations was found to average 5.37% in 1950 and 90.53% in 

1980. Thus, socio-economic development in both Asia and 

Hispanic America during the 30 year period was a little 

lower than the core region. 

The progress in development in the 30 year period, 

1950-1980, for Asia (84.59%) and the change for the 

developed region (85.16%) were very close. Whereas, such 

change for Hispanic America was 77.29% only. Based on the 

respective change in development in the 30 year period, the 

annual rate of change in development was 2.58% for Asia, 

2.82% for Hispanic America, and 2.84% for the core nations. 

Thus, Asia and Hispanic America differed in their annual 

socio-economic development rates by about 10%, but Asia and 

the core nations developed at about equal rates. 

Moreover, from the point of view of determining the 

effect of socio-economic development on fertility, the data 
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Table 4.28: Internal Development Index (D) in 1950 and 1980, 
Change and Annual Rate of Change in Internal 
Development Index: Developed Nations, 1950-1980. 

Dev. Dev. Change in Annual 
Country Index Index Dev. Rate of 

(D) (D) Index Change in 
1950 1980 (D) Dev. (D) 

Australia 5.74 91.15 85.41 2.85 

Austria 5.48 90.76 85.28 2.84 

Belgium 5.17 90.64 85.47 2.85 

Canada 5.63 91.56 85.93 2.86 

Denmark 5.79 90.93 85.14 2.84 

France 5.05 88.96 83.91 2.80 

Germany, 6.43 90.68 84.25 2.81 
F. Rep. 

Ireland 5.48 91.38 85.90 2.86 

Italy 4.91 89.88 84.97 2.83 

Japan 4.73 88.87 84.14 2.80 

Netherlands 6.67 90.18 83.51 2.78 

New Zealand 5.23 91.15 85.92 2.86 

Norway 4.74 90.27 85.53 2.85 

Poland 5.06 90.68 85.62 2.85 

Portugal 4.40 89.59 85.19 2.84 

Spain 4.32 88.95 84.63 2.82 

Sweden 5.28 91.58 86.30 2.88 

Switzerland 5.85 91. 02 85.17 2.84 

U.K. 5.91 91.21 85.30 2.84 

U.S.A. 5.54 91.11 85.57 2.85 

Mean 5.37 90.53 85.16 2.84 
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from Asia and Hispanic America seem to be almost ideal since 

they experienced almost the entire range during the period 

under investigation. 

The level and pattern of the socio-economic development 

during the period 1950-1980 is illustrated by box plots in 

Figures 4.3a and 4.3b, respectively, for Asia and Hispanic 

America. These figures show that the time trend of the 

socio-economic development is nonlinear for Asia and 

Hispanic America during the period 1950-1980. Therefore, 

further examination of the socioeconomic development by time 

period was necessary following Hout (1980), as shown in the 

following section. 

4.5.2: Polynomial In Time Fitted To Internal Development 

Data For Asia and Hispanic America: 1950-1980. 

Internal development measures by year were examined for 

four groups of countries in Asia and Hispanic America. These 

groups of countries for each region were, in fact, separated 

by the 1965 population size (1965 was the middle of the 

period 1950-1980 for which development and dependency 

measures were taken). Asian countries falling in groups 1, 

2, 3, and 4 had populations, respectively, of over 50 

million, 25 to 50 million, 5 to 25 million, and less than 5 

million in 1965. The four groups of countries in Asia were 
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Figure-4.3 Socio-economic Development (D) by Time Period for 
Asian Asian (4.3a) and Hispanic American (4.3b) 
countries. 
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as follows: group 1 --India, Indonesia, Bangladesh, and 

Pakistan; group 2-- Iran, the Korean Republic, the 

Philippines, Thailand, and Turkey; group 3 
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--Afghanistan, Iraq, Sri Lanka, Burma, Malaysia, Syria Arab 

Rep; group 4--Hong Kong, Singapore, Israel, and Jordan. 

Hispanic American countries falling in groups 1, 2, 3, and 4 

had populations, respectively, of over 10 million, 5 to 10 

million, 3 to 5 million, and less than 3 million in 1965. 

Countries within Hispanic America were classified into the 

following four groups: group 1--Argentina, Mexico, Colombia, 

and Peru; group 2--Chile, Cuba, Ecuador, and Venezuela; 

group 3--Bolivia, the Dominican Republic, El Salvador, and 

Guatemala; group 4--Costa Rica, Honduras, Nicaragua, Panama, 

Paraguay, and Uruguay. For each of the four groups of 

countries in Asia and Hispanic America, suitable 

mathematical functions of time, f(t), were fitted to assess 

the initial level (intercept parameter) and the patterns 

(slope and twist parameters) of internal development by 

time. The general form of the mathematical function best 

fitted to the internal development data pooled by time and 

cross-nation for each group of countries in Asia or Hispanic 

America, was a second degree polynomial in time: 

(1) 
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Where D is the internal development, t is the time since 

1950, a stands for the intercept, ~l is the slope, and ~2 is 

the twist parameter. 

The average annual change in development (~l = 1.63) 

was highest for group 4 with the lowest population size in 

Asia. Group 1 countries in Asia with the highest population 

size showed an average annual change in development (PI = 

1.32) that was 19% lower than that of group 4 with the 

lowest population size in 1965. Group 2 countries in Asia 

with PI = 1.61 had 32% lower average annual change in 

development than that of group 4. The average annual change 

in development for group 3 (PI = 1.19) was 47% lower than 

the average annual change in development for group 4. 

According to the polynomial expression in equation (1), 

the coefficient P2 would retain the effect of a two unit 

change in time on the relative change in development, dD/dt. 

Group 1, group 2, group 3, and group 4 Asian countries had 

P2 values, respectively, of 0.049, 0.054, 0.062, and 0.041. 

It was apparent from the estimated P2 values: that group 3 

Asian countries with their population sizes 5 to 25 million 

were experiencing greater relative change in development, 

dD/dt, than each of the larger three groups of Asian 

countries; and that group 4 Asian countries with their 

population size less than 5 million were experiencing the 

lowest relative change in development, dD/dt. 
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As for Hispanic American countries, group 1 countries 

had ~l = 1.34. Compared to group 2 (~l = 1.61), group 1 

countries with ~l = 1.34 showed a 16% less average annual 

change in development. Group 3 with ~l = 1.19 showed 26 

percent lower annual change in development than group 2. 

Group 4 with ~l = 1.51 showed a 6% lower annual change in 

development than group 2. 

The relative change in development, dD/dt, due to a two 

unit of change in time for each of the four groups of 

Hispanic American countries was obtained after fitting the 

appropriate second degree polynomial. Here countries within 

group 1, group 2, group 3, and group 4 showed ~2 values 

respectively, of 0.041, 0.034, 0.045, and 0.034. Here also 

the third highest group of countries in terms of population 

seemed to be the ones that experienced greater relative 

change in development, dD/dt, than each of the other three 

groups of Hispanic American countries. 

It was apparent from a comparison of estimated ~l and 

~2 values for the four Asian groups and that of the four 

Hispanic American groups, that there were little differences 

between the two regions in terms of the percentage change in 

development and average annual change in development, dD/dt. 

Thus, the two regions in terms of their time patterns of 

development did not seem to be dissimilar. 



150 

4.6: Summary of Findings. 

The significant findings of this chapter are summarized 

as follows. There was evidence from the preliminary 

analyses of the relevant data sets that there was 

considerable between-country within-region variation in 

crude birth rates (CBR), the import partner concentration 

measure of dependency (P), the top commodity concentration 

(C1), and in the top three commodities (C3 ) by region. 

Additionally, there was considerable regional variation in 

crude birth rates (CBR); that there were considerable 

between-time variation in crude birth rates (CBR) and in the 

internal development (0) of Asian and Hispanic American 

countries; and that most of the variation in the internal 

development (0) seemed to be due to time. Based on these 

findings, it is clear that the two data sets from Asian and 

Hispanic American countries are ideal for undertaking the 

present research on the relationship between development (0) 

and fertility (CBR) under trade dependency following Hout 

(1980) within the dependency/World System perspective. 



CHAPTER 5 

DEVELOPMENT AND FERTILITY RELATIONSHIP ONDER 

TRADE DEPENDENCE RELATION FOR AS~ AND HISPANIC 

AMERICA: 1950-1990. 

5.1: Introduction. 
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Using Hout's theoretical framework (Hout 1980), the 

affects of dependence and development on fertility were 

estimated here using pooled data sets for Asia and Hispanic 

America. The method employed for such estimation was a 

combination of the weighted least squares method and the 

econometric method (Kementa 1971) for pooled cross-sectional 

and time series data, as discussed in Chapter 3. The 

analyses of development-fertility relationships under trade 

dependency for Asia and Hispanic America were performed at 

four stages. First, the available data were analyzed by the 

weighted least squares (WLS) method to take care of the 

variation due to population among countries within each 

region. Second, the data were transformed to remove first

order autocorrelation. Third, the data were transformed to 

eliminate heteroscedasticity. Finally, the ordinary Least 

Squares (OLS) method was applied to the transformed data 

set. At each of these four stages three sets of 

mathematical models were employed. Each set of mathematical 
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models was differentiated from two other sets by the trade 

dependence measure only. These three sets of models were 

fitted to data sets obtained for Asia and Hispanic America. 

The best model fitted to each data set was selected based on 

the validation emphasized in the empirical approach to 

modelling (Draper and Smith 1966, p.117-18; Gilchrist 1984, 

p. 260-61). Thus, the adjusted multiple correlation, R2
Adj , 

was used to search for the best model out of each model set. 

For example, when partner concentration was the trade 

dependence measure, the best model was chosen by the highest 

R2
Adj value. 

This section is divided into four subsections 5.2 

through 5.5. Section 5.2 deals with the issue of whether 

the level of fertility as measured by the CBR was different 

in Asia than from that of Hispanic America, controlling for 

the effects of development, dependency, development squared, 

and development-dependence interaction. If there was any 

regional difference in fertility level, the analysis shows 

whether that difference was due to development, dependency, 

development squared, or due to the interaction between 

development and dependence. Also, in this section an 

evaluation of the three dependency measures was made 

separately for Asia and Hispanic America. After such an 

evaluation, the strength of the results for each dependency 

measure was determined based on the best models by time lag. 

- _.- -~- .. ~ ....... -~-----.---



153 

Each best model by time lag showed relationship between 

development and fertility (CBR) under dependency. Such a 

relationship was then examined for consistency with respect 

to Hout's (1980) model. Section 5.3 shows results from 

Generalized Least Squares (GLS2 ) analyses predicting crude 

birth rate (CBR) for Asian and Hispanic American nations, 

separately, following Hout (1980). Section 5.4 explores the 

consistency of the development-fertility relationship under 

dependency by time lag based on the Generalized Least 

Squares (GLS 2 ) models of CBR with lagged CBR as one of the 

explanatory variables. Lastly, section 5.5 examines the 

percentage change in the CBR by following Hout (1980) for 

Asian and Hispanic American nations, 1950-1990. 

5.2: Regional Differences in Fertility (CBR) and Dependency 

in the Development-Fertility Relationship Under 

Dependency. 

This section deals with whether there is any regional 

difference in the level of fertility after controlling for 

the effects of all explanatory variables; and if it is known 

that regional differentials exist, they are examined to 

determine whether they are actually due to any of the 

explanatory variables. First, the analyses were done by the 

use of the intercept dummy in Hout's (1980) model with 5, 
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10, and 15 year time lags for each of the three measures of 

dependency (P, Cl , and C3). Then the analyses were done by 

the use of slope dummies and the intercept dummy in Hout's 

(1980) model with 5, 10, and 15 year time lags for each of 

the three measures of dependency (P, Cl , and C3). 

5.2.1: Intercept Dummy Variable Models Based on 

Combined Data Set for Asia and Hispanic America, 

1950-1990. 

The relationship between development and fertility 

under partner dependency (P) could be very different by 

region from that of the top commodity dependency (C l ) or the 

top three commodity dependency (C3 ). In this section, first 

the issue is whether there is any regional difference in 

fertility level after controlling for the effects of all the 

explanatory variables--development, dependency, development 

squared, and development-dependence interaction. 

As discussed previously in Chapter 4, the two regions 

appeared to be very similar with respect to the top 

commodity concentration (C l ), and the top three commodity 

concentration (C3). In contrast, these two regions were 

found to be very different in terms of the partner 

concentration (P) measure of dependency. There was a higher 

partner concentration in Hispanic America than in Asia. 
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To test the regional differential in fertility, the 

analyses were done by employing the intercept dummy models. 

Once regional differential in fertility level is discerned, 

then the analysis examines whether it is actually due to 

development, development squared, dependency, or 

development-dependence interaction. Here the analyses were 

performed by employing the intercept dummy variable and/or 

slope dummy variables in three sets of model equations that 

were differentiated by the dependency measure (C1/C3/P) and 

by time lag. 

Models with a regional dummy variable and with 5, 10, 

and 15 year time lags were fitted to the combined data set 

for Asia and Hispanic America. These models and the results 

are shown in Table 5.1. As anticipated from the results of 

Chapter 4, the fitted regional dummy models with 5, 10, and 

15 year time lags for the top commodity dependency (C1 ) or 

the top three commodity dependency (C3 ) did not show any 

regional difference in fertility level (CBR). In contrast, 

the partner dependency (P) models, with 10 and 15 year time 

lags, showed a regional difference in fertility level (CBR). 

The specific results of the preferred regional dummy models, 

with 5, 10, and 15 year time lags and their implied 

relationship between development and fertility under 

dependency will now be discussed briefly. 

With a 5 year time lag, the best fitted model to the 

------- --------------------------------._-



Table 5.1:Crude Birth Rate (B) Regressed on Development 
(D), Dependence (Cl/Cl/P), Development Squared 
(D2), Development-Dependence Interaction 
(DC1/DCl/DP), and Dummy Variable for Region by 
Time Lag: 1950-1990. 

Variable Lag 5 Lag 10 Lag 15 

Development 0.7983*** 0.6137*** 0.7741**' 

[Development] 2 -0.0037*** -0.0024*** -0.0035'** 

Dependence [Cd 0.5278*" 0.4253*" 0.4230*** 

Development -0.0079*** -0.0062"* -0.0072**' 
x Dependence 

Dummy (d) -0.0745ns -0.0138ns -0.0248ns 

Intercept 0.0153ns -0.2042** -0.2408" 

R2 -Adj - 0.82 0.86 0.91 

Development 0.5529*" 0.5564'" 0.7442**' 

[Development] 2 -0.0003ns -0.0004ns -0.0004ns 

Dependence [C3 ] 0.5134'" 0.4226'" 0.3800'" 

Development -0.0075'" -0.0073'*' -0.0088'" 
x Dependence 

Dummy (d) 0.0740ns -0.1063ns -0.1102ns 

Intercept 0.0261ns -0.0818ns -0.1243ns 

R2 -
Adj - 0.96 0.85 0.91 

Development 0.9823'" 0.2411'" 1.0111'" 

[Development] 2 -0.0065'" .... -0.0065'" 

Dependence [P] 0.6614'*' 0.6306**' 0.5188'" 

Development -0.0105'" -0.0064'" -0.0111'" 
x Dependence 

Dummy (d) 0.0738ns 0.3534'" 0.2276'" 

Intercept 0.0563ns -0.0970ns -0.4250*" 

R2
Adj = 0.88 0.92 0.90 

N = 204 204 180 

* P < O. )5; ** P < O. 11; *** p < O. 00l. 

---=~------ -._----'---"--

156 



157 

combined regional data set is obtained for the Cl measure of 

dependency. That fit, in terms of the explained variance, 

is 96% (R2
Adj = 0.96). The model indicates that the 

development (D) and dependency (C l ) had a positive effect on 

the CBR, the development squared term had no effect, and the 

development-dependence interaction (DC l ) had a negative 

effect on the CBR. Such an effect of the development

dependence interaction (DC l ) term, indicates that as this 

term increases in value the CBR decreases in value. This 

was inconsistent with Hout's findings; Hout's interaction 

term was positive rather than negative. 

With a 10 year time lag, the import partner 

concentration (P) model is the best model among the regional 

dummy variable models. The explained variance (R2
Adj ) of 

this model is 92%. This best model was without the 

development squared term (02
). According to this model, the 

effects of development (0), dependence (P), and development

dependence (OP) interaction on the CBR were found to be 

statistically significant. As before, the dependence

development (OP) interaction term had a negative sign, 

indicating that as this term increases in value the CBR 

decreases in value. Once again, this effect on the CBR was 

inconsistent with Hout's (1980) results. 

With a 15 year time lag, the best fit to the combined 

regional data set was obtained for the top commodity 
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dependency (Cl ) model (R2
Ad :l = 0.91). This model showed that 

the effects of development (D) and dependence (C l ) on the 

CBR were positive; and the influences of development squared 

(D2) and dependence-development (DC l ) interaction were 

negative. All these effects were statistically significant. 

These two latter effects indicate that as D2 and DC l terms 

increase in value the CBR decreases in value. Again, the 

development-dependence interaction effect on the CBR was 

inconsistent with Hout's (1980) results. 

5.2.2: Slope Dummy Variable Models Based on Combined Data 

Set for Asia and Hispanic America, 1950-1990. 

The purpose of this section and other sections that 

follow was to explore the validity of findings in section 

5.2.1. Three sets of slope dummy variable models were 

fitted to the combined data set for Asia and Hispanic 

America, 1950-1990. In fitting these models for the three 

dependency measures (P, Cl , and C3 ) and the time lags used 

were 5, 10, and 15 years. With each time lag the preferred 

models for the partner concentration (P), top commodity 

concentration (C l ), and top three commodity concentration 

measures (C3 ) of dependency are shown, respectively, in 

Tables 5.2(i), 5.2(ii), and 5.2(iii). 

With the 5 year time lag, the preferred models for 
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Table 5.2(i): Crude Birth Rate (B) Regressed on 
Development (D), Dependence (P), Development 
Squared (D2), Development-Dependence 
Interaction (DP) with Slope Dummy Variables 
(Dummy = 1: Hispanic America; Dummy = 0: 

Asia) and Dummy Variable for Region by Time 
Lag: 1950-1990. 

Variable Lag 5 Lag 10 Lag 15 

Development 1.1300**· 0.2593*** 1.0469**· 

[Development] 2 -0.0069*** - -0.0060*** 

Dependence [P] 0.7726*** 0.5675*** 0.5386*** 

Development -0.0160*** -0.0077*** -0.0118*** 
x Dependence 

d l x [Dev. ] -0.2256ns -0.0436ns -0.1340ns 

d2 x [Dev. ] 2 0.0005ns - -0.0008ns 

d3 x [Dep. ] -0.1561* -0.0639ns 0.0325ns 

d4 x [DP] 0.0074* 0.0017ns 0.0026ns 

ds 0.1910ns 0.3428* 0.4475*** 

Intercept -0.0230ns -0.0670ns -0.5201 *** 

N = 204 204 180 

R2 -Adj - 0.88 0.92 0.90 

* p ~ 0.05; ** p ~ 0.01; *** P ~ 0.001. 
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Table S.2(ii): Crude Birth Rate (B) Regressed on Development 
(D), Dependence (C l ), Development Squared 
(D2), Development-Dependence Interaction 

Variable 

(DC l ) with Slope Dummy Variables (Dummy = 
1: Hispanic America; Dummy = 0: Asia) and 
Dummy Variable for Region by Time Lag: 1950-
1990. 

Lag 5 Lag 10 Lag 15 

Development[D] 0.6935*" 0.5020*** 0.7733*** 

[Development] 2 -0.0035*** -0.0019** -0.0034*** 

Dependence [Cd 0.6110*** 0.4171*** 0.4753*** 

Development -0.0075*** -0.0061*** -0.0079*** 
x Dependence 

d1 x [Dev. ] 0.1184ns 0.154Sns 0.0392ns 

d2 x [Dev. ] 2 0.0003ns -0.0006ns -0.0006ns 

dJ x [Dep. ] -0.1274** 0.0113ns -0.0961** 

d4 x [DCd -0.0006ns -O.OOOSns 0.0010ns 

ds -0.1404ns -0.2296ns -0.0437ns 

Intercept 0.0798ns -0.0380ns -0.2246* 

R2 -Ad1 - 0.84 0.86 0.91 

N = 204 204 180 

* p ~ 0.05; ** p ~ 0.01; *** P ~ 0.001. 
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Table 5.2(iii): Crude Birth Rate (B) Regressed on 
Development (D), Dependence (C3 ) , Squared 
Development (D2), Development-Dependence 
Interaction (DC3 ) with Slope Dummy Variables 
(Dummy = 1: Hispanic America; Dummy = 0: 

Asia) and Dummy Variable for Region by Time 
Lag: 1950-1990. 

Variable Lag 5 Lag 10 Lag 15 

Development[D] 0.5140'" 0.5852'" 0.7069'" 

[Development] 2 O.OOOlns -0.0002ns O.OOOlns 

Dependence [C3 ] 0.5449'" 0.4505'" 0.4182"" 

Development -0.0080'*' -0.0080'*' -0.0092"'" 
x Dependence 

d l x [Dev. ] 0.0670ns -0.0968ns 0.1182ns 

d2 x [Dev. ] 2 -0.0006ns -0.0004ns -0.0012ns 

d3 x [Dep. ] -0.0570' -0.0598ns -0.0720*' 

d4 x [DC3 ] 0.0007ns 0.0018ns 0.0005ns 

ds -0.0263ns -0.0690ns -0.2163ns 

Intercept 0.0709**' -0.0868' -0.0917ns 

R2
Adj = 0.96 0.85 0.91 

N = 204 204 180 

* p ~ 0.05; ** p ~ 0.01; *** P ~ 0.001. 
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the three measures of dependency (P, Cl , and Cl ) showed that 

development, development squared, dependence, and 

dependence-development interaction terms affected the CBR in 

ways similar to those obtained based on models with an 

intercept or a regional dummy variable only. With a 5 year 

time lag, the preferred model for the Cl and the P measure 

of dependency showed that development, development squared, 

dependence, and development-dependence interaction terms had 

statistically significant effects on the CBR. The 

directions of the relevant effects in the slope dummy 

variable models from one dependency measure to the other 

were virtually unchanged, with the exception of the model 

for the Cl measure of dependency. In the model for the Cl 

measure of dependency, the development squared term showed a 

positive sign but it was not statistically significant. 

However, the slope dummy variable model with a 5 year time 

lag for the Cl measure of dependency yielded the highest 

value of R~~ (0.96). Thus, with the 5 year time lag, the 

best fitted slope dummy variable model to the combined data 

set for Asia and Hispanic America was for the top three 

commodity concentration (C l ) measure of dependency. 

The preferred slope dummy variable models with a 10 

year time lag, showed that development, development squared, 

dependence, and dependence-development interaction terms 

influenced the CBR in ways similar to results obtained with 
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the intercept dummy or regional dummy models. These 

preferred models, with the exception of the slope dummy 

variable model for the C3 measure of dependency, showed 

significant effects on the CBR due to relevant variables. 

With a 10 year time lag, the slope dummy variable model for 

the C3 measure had a development squared term which was 

negative but not statistically significant. This is 

inconsistent with Hout's results; Hout's development squared 

term is negative and statistically significant. Apart from 

the C3 model, all other slope dummy variable models, with a 

10 year time lag, showed consistency in the direction of 

influence of each variable on the CBR from one measure of 

dependency to the other. The best slope dummy variable 

model with a 10 year time lag was chosen based on the 

adjusted R2 value and this was the partner concentration (P) 

model. The R2
Adj value for this best model was 0.92. 

The slope dummy variable models with a 15 year time 

lag, showed that development (D), squared development (02), 

dependence (P/Cl /C3), and development-dependence interaction 

(DP/DC1/DCJ ) terms influenced the CBR in ways similar to the 

intercept dummy variable models. The slope dummy variable 

models, with a 15 year time lag, showed highly significant 

effects on the CBR due to development, development squared, 

dependency, and development-dependence interaction terms, 

with the exception of the preferred model for the C3 measure 
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of dependency. The model for the C3 measure, with a 15 year 

time lag, had a positive but statistically insignificant 

development squared term, like that with the 10 year lag. 

Based on the consistency of estimated effects on the CBR in 

preferred models, the best model with the 15 year time lag 

was for the top commodity concentration (C1 ) measure of 

dependency. The explained variance (R2
Adj ) by this model was 

as high as 91%. 

Having discussed so far the various effects on the CBR, 

some characteristic features of dummy variables in the slope 

dummy variable models were identified. With 5-year time 

lag, the dummy variables in the preferred models indicated 

that there were significant regional differences in the 

partner concentration measure of dependency (P), the top 

commodity concentration (C1), the top three commodity 

concentration (C3 ) measure, and the interaction of 

development and partner dependency (DP). With a 10 year 

time lag, the slope dummy variables in the partner 

concentration (P) model indicated that there were 

significant regional differences in the fertility level 

(CBR). With a 15 year time lag, the slope dummy variables 

in the top commodity concentration (C1 ) model indicated that 

there were significant regional differences in the level of 

top commodity dependency (C1). Also, with a 15 year time 

lag, the top three commodity concentration (C3 ) model 



indicated that there was interregional differences in the 

level of dependency (C l ). 
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In summation, the significant features of the best 

slope dummy variable models, with the three time lags were 

as follows. (i) With a 5 year time lag, the best model 

(R2
Adj = 0.96) indicated that there were regional differences 

in the level of top three commodity concentration (C l ). 

This was the best overall model, given all the time lags. 

(ii) With a 10 year time lag, the best model (R2
Adj = 0.92) 

for the partner concentration (P) measure of dependency 

indicated that there were interregional differences in the 

fertility level (CBR). (iii) with a 15 year time lag, the 

best model (R2
Adj = 0.91) for the top commodity concentration 

measure (C1 ) of dependency indicated that there were 

interregional differences in the level of top commodity 

concentration (C1). (iv) None of the selected best models 

corresponding to 5, 10, and 15 year time lags indicated any 

interregional diversity in levels of and hence, any effects 

of the development (D), development squared (D2), and 

development-dependence interaction (DP/DC1/DC l ) terms, 

meaning those variables were operating similarly in both 

Asia and Hispanic America. 

Thus, the preponderance of the evidence, from the best 

model by time lag, seems to indicate homogeneous responses 

to all of the variables except the dependency; and the only 
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differences that was evidenced simply reflected the 

interregional diversity in levels of and therefore, effects 

of the commodity dependency (C1 and C3 ) and the partner 

dependency (P). As noted, the best overall model, given all 

three time lags, involved the C1 measure of dependency, 

(concentration of trade in the top export commodity). 

5.2.3: An Evaluation of Dependency Measures (Cl , C3 , and 

P) from Intercept Dummy Models and Slope Dummy 

Models fit to Combined Data Set for Asia and 

Hispanic America: 1950-1990. 

In Chapter 4, the C1 and C3 measures of dependency 

resulted in rather different percentage values. This was 

because the former measure included the top export commodity 

category (C1); whereas, the latter included the top three 

commodity categories (C3 ). In the preferred models the 

results in terms of magnitude of the relevant effects and 

the statistical significance for the C1 measure of 

dependency were different from those of the C3 measure. 

However, the preferred model for each dependency measure 

showed results that seemed consistent with models for the 

other two time lags, with the exception of the partner 

dependency model using a 10 year time lag, which did not 

have a statistically significant development squared term. 
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The selected best models with 5 and 10 year time lags 

were, respectively, for the top three commodity 

concentration (CJ ) and the partner concentration (P) measure 

of dependency; whereas, the best model for the 15 year time 

lag was for the top commodity concentration (C l ) measure. 

The best models for 5, 10, and 15 year time lags had R~~ 

values respectively of 0.96, 0.92, and 0.91. Of the 

preferred models with 5, 10, and 15 year time lags and for 

the Cl , C3 , and P measures of dependency, as shown in Table 

5.1, only the partner concentration (P) models with 10 and 

15 year time lags had statistically significant regional 

dummies. Also, with 10 and 15 year time lags these slope 

dummy models for the P measure of dependency, as seen in 

Table 5.2(i), show that the regional dummy was statistically 

significant. This may have occurred because, as seen in 

Chapter 4, partner concentration is much higher in Hispanic 

America than in Asia. 

In the Cl and C3 analyses with the intercept dummy 

models and with the slope dummy models, the regional dummy 

variables were insignificant. Among the preferred models 

with intercept dummy and slope dummies, the best models 

corresponding to 5, 10, and 15 year time lags were, 

respectively, for the C3 , P, and Cl measures of dependency. 

Moreover, the best models for the three time lags from among 

the intercept dummy models and slope dummy models were found 
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to yield the same set of R2
Adj values of 0.96, 0.92, and 

0.91, respectively, for 5, 10, and 15 year time lags. 

Unlike the C1 analyses, the C3 analyses, based on the 

intercept dummy models and the slope dummy models, which is 

the overall selected model, show that the development 

squared (D2 ) term was statistically insignificant. This 

result will be interpreted later. 

Thus, from both the intercept or regional dummy models 

and the slope dummy models, based on the consistency of the 

estimated effects by time lag, the C1 measure of dependency 

seemed to yield the best model. Also, from the two types of 

analyses, based on the fit (R2
Ad;l) of intercept dummy models 

and slope dummy models, the C3 measure of dependency seemed 

to yield the best model for the 5 year time lag. 

Furthermore, none of these models for the C1 and C3 measures 

of dependency showed statistically significant regional 

dummy. In contrast, these two types of models for the 

partner dependency (P) showed the presence of interregional 

diversity in the level of fertility (CBR). 

Having acquired the information about dependency 

measures as above, separate analyses were undertaken to 

predict the CBRs for Asia and Hispanic America. The results 

from such analyses will now follow. 



5.3: GLS2 Analyses Predicting CBRs for Asian and 

Hispanic American Nations: 1950-1990. 
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This section is divided into three sUbsections. First 

two subsections present the results based on the preferred 

CBR models with 5, 10, and 15 year time lags for the three 

dependency measures (P, Cl , and C3 ) for Asian and Hispanic 

American nations, during the period 1950-1990. Then the 

results from the selected best models for predicting the CBR 

for Asian and Hispanic American nations are presented in 

terms of the differential equations. 

5.3.1: CBR Models Selected by Time Lag for Asia. 

The effects of development (D), squared development 

(02 ), dependence (P/Cl/C3), and development-dependence 

interaction (DP/DC1/DC3 ) on the crude birth rate (CBR) in 

the preferred models by time lag and dependency measure are 

presented in Table 5.3 for Asia. 

With 5 year time lag, the preferred CBR models for the 

Cl and P measures of dependency were the general models of 

the corresponding model sets. These preferred models 

included a development (D), squared development (02), 

dependency (Cl/P), and a development-dependence interaction 

(DC1/DP) term. The inclusion of the squared development 



Table 5.3: Crude Birth Rate (B) Regressed on Development 
(D), Dependence (Cl/CJ/P), Development Squared 
(D2), and Development-Dependence Interaction 
(DCl/DCJ/DP), by Time Lag, Asia: 1950-1990. 

Variable Lag 5 Lag 10 Lag 15 

Development 0.7098*" 0.5963*" 0.7915*** 

[Development] 2 -0.0037*** -0.0023*** -0.0037*** 

Dependence [Cd 0.6125*** 0.5234"* 0.5310*** 

Development -0.0069*** -0.0075*** -0.0088*** 
x Dependence 

Intercept 0.0017ns -0.0456ns -0.1394* 

N = 102 102 94 

R2Ad:! = 0.89 0.77 0.95 

Development 0.4614*** 0.5763*** 0.7000*** 

[Development] 2 - -0.0003ns -0.00004ns 

Dependence [Cl ] 0.5402*** 0.4677*** 0.4219*** 

Development -0.0070*** -0.0082*** -0.0087*** 
x Dependence 

Intercept -0.0263ns -0.0648ns -0.1562ns 

N = 102 102 95 

R2 -Ad1 - 0.96 0.90 0.90 

Development 1.0919*** 0.7045*** 0.5801*** 

[Development] 2 -0.0060*** -0.0033*** -0.0044*** 

Dependence [P] 1.0748*** 0.5940*** 0.4365*** 

Development -0.0225*** -0.0096*** -
x Dependence 

Intercept 0.0536ns -0.3945** -0.5389*" 

N = 102 102 95 
R2 -Ad:! - 0.79 0.59 0.74 

* p ~ 0.05; ** p ~ 0.01; *** p ~ 0.001. 
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(02
) and the development-dependence interaction (OCl and DP) 

terms into the model was necessary to take care of 

hypotheses about nonlinearity and interaction (Hout, 1980, 

p. 175; Bollen and Entwisle, 1984). Unlike models for Cl 

and P measures of dependency, the model for the C3 measure 

with a 5 year time lag was a reduced model without the 

squared development (02 ) term for the nonlinear effect of 

development on the CBR. In all these models, with a 5 year 

time lag, all effects on the CBR were highly significant, 

statistically (p < 0.001). 

With a 10 year time lag, the preferred model for each 

of the three dependency measures (Cl , C3 , and P) predicting 

CBR was the general model of the respective model set. Like 

preferred models with a 5 year time lag, here the preferred 

models included all the required terms according to Hout's 

model. The preferred model with a 10 year time lag for the 

C3 measure of dependency, because of the development 

squared, showed an insignificant nonlinear effect on the CBR 

and was not statistically significant. All other terms in 

the preferred models, with a 10 year time lag, showed 

significant effect on the CBR. The preferred models with a 

5 year time lag for Cl , C3 , and P measures of dependency, 

according to their R2
Adj values explained, were respectively, 

77, 90, and 59 percent variance in CBR for Asian nations. 

With a 15 year time lag, the preferred models 
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predicting CBR for Cl and CJ measures of dependency were the 

general models. In the CJ model the effect of development 

squared (02 ) term on the CBR was not significant, 

statistically. When partner dependency (P) was used, with 

15-year time lag, a reduced model emerged without the 

interaction term (OP). So, this model showed the main 

effects of development (D) and dependency (P), and the 

nonlinear effect of development (02 ) on the CBR. The 

preferred models with 15-year time lag for Cl , CJ , and P 

measures of dependency based on R2
Adj values explained, 

respectively, 95, 90, and 74 percent of the variance in CBR 

for Asian nations. 

The preferred models for the three dependency measures 

(Cl , C3 , and P) were examined for consistency of estimated 

effects on the CBR and for the goodness of fit (R2
Adj ). 

According to the consistency of parameter estimates' 

direction and statistical significance, and goodness of fit, 

the best model with a 5 year time lag was for the CJ measure 

of dependence, as seen from Table 5.3, with an R~~ value of 

0.96. 

Thus, when the 5 and 10 year time lags were used, the 

preferred models for the CJ measure of dependency showed the 

highest explained variance of 96% (R2
Adj = 0.96) and 90% 

percent (R2
Adj = 0.90) respectively. With a 5 year time lag, 

Cl and P measures of dependency models according to their 
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R2
Adj values explained respectively 89% and 79% of the 

variation in CBR; whereas, with the 10 year time lag, Cl and 

P measures of dependency models explained respectively 77% 

and 59% of the variance in CBR. 

When consistency of the estimated effects by time lag 

and the explained variance with respect to preferred models 

were considered, the CJ measure of dependency seemed to 

yield the best model (R2
Adj = 0.96), making the best time lag 

for Asia five years. 

B = 0.026 + 0.461D + 0.540CJ - 0.007DCJ 

(0.111) (0.074) (0.014) (0.001) 

(R2
Adj = 0.96) ..................... [5.1] 

This equation is very similar to the best overall equation 

that came out of the bi-regional analyses above, in sections 

5.2 and 5.3. 

5.3.2: CBR Models Selected by Time Lag for Hispanic 

America. 

The relationship of CBR on development, development 

squared, dependence, and development-dependence interaction 

based on the preferred models by dependency measure (P, Cl , 

and CJ ) and time lag are shown in Table 5.4 for Hispanic 



America. For each time lag, the results with respect to 

preferred models for Cl , C3 , and P measures of dependency 

for Hispanic America will now be presented. 
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In Hispanic America, as in Asia, the models for the Cl , 

and P measures of dependency, with a 5 year time lag, 

predicting CBR include all the terms of Hout's (1980) model. 

As in the previous section, here also models for the C3 

measure of dependency did not have the statistically 

significant development squared term (D2). Each of these 

models was one of the reduced models of the corresponding 

model set. The preferred models for C1 and P measures of 

dependency were the full models. So, these models included 

development (D), development squared (D 2
), dependency (C1or 

P), and development-dependence interaction (DC l or DP) terms 

that had statistically significant effect on the CBR. The 

preferred models with a 5 year time lag for C1 and P 

measures of dependency resulted in respective R2Adj values of 

0.72 and 0.94. Whereas, those models for the C3 measure of 

dependency resulted in R~dj value of 0.94 which makes it the 

preferred model for five year lag overall. 

With the 10 year time lag, the preferred models for the 

C1 and C3 measures of dependency predicting CBR were reduced 

models without the development squared (D2) term. The 

preferred model for the partner concentration measure (P) of 

dependency was the general model that included the main 



Table 5.4: Crude Birth Rate (B) Regressed on Development 
(D), Dependence (Cl/Cl/P), Development Squared 
(D2), and Development-Dependence Interaction 
(DC1/DCl/DP), by Time Lag, Hispanic America: 
1950-1990. 

Variable Lag 5 Lag 10 Lag 15 

Development 0.7175"* 0.3632*" 0.7036*" 

[Development] 2 -0.0027*" - -0.0034*" 

Dependence [Cd 0.4692*** 0.3683"* 0.3059*" 

Development -0.0088"* -0.0064*" -0.0080*** 
x Dependence 

Intercept 0.2183ns 0.0472ns -0.0314ns 

N = 102 102 85 

R2 -Adj - 0.72 0.59 0.57 

Development 0.6729"* 0.4997"* 0.7995*" 

[Development] 2 - - -
Dependence [Cl ] 0.5076"* 0.4047*" 0.3706*** 

Development -0.0099*** -0.0070"* -0.0100*** 
x Dependence 

Intercept 1.4312* -0.1020ns -0.2339ns 

N = 107 102 85 
R2 -Adj - 0.94 0.97 0.95 

Development 0.7000*** 0.6845*** 0.3750*" 

[Development] 2 -0.0055*** -0.0052*** -
Dependence [P] 0.5280*** 0.4118*" 0.5831"* 

Development -0.0054*" -0.0041 * .. -0.0085*" 
x Dependence 

Intercept 0.2661** -0.0909ns 0.1501ns 

N = 102 102 85 
R2 -Adj - 0.93 0.84 0.99 

* p < 0.05; ** P < 0.01; *** P ~ 0.001. 
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effects, 0 and P, and the interaction, OP, terms in addition 

to a nonlinear effect due to the development squared (02
) 

term. Again, however, C3 resulted in the best model with a 

10 year time lag since its R2
Adj value 0.97 was higher, 

compared to the 0.59, and 0.84 values for the Cl and P 

measures of dependency, respectively. 

With a 15 year time lag, the preferred model predicting 

CBR for the Cl measure of dependency was the general model. 

However, the preferred models for the C3 and P measures were 

simpler, that is, they were without the squared development 

term (02
). 

The preferred models for the Cl , C3 , and P measures of 

dependency explained respectively 57, 95, and 99 percent of 

the variance in CBR for Hispanic America. Thus, the overall 

best model for Hispanic America involves a 15 year lag, 

without a 02 (development squared term) but with the P 

(partner concentration) rather than the C3 (concentration in 

the top three trade commodities) measure of dependency, as 

follows. 

B = 0.150 + 0.3750 + 0.583P - 0.0090P 

(0.0990) (0.0460) (0.0100) (0.0010) 

.................... [5.2] 

The numbers in parentheses are standard errors of the 

parameter estimates (13 coefficients) and the R2
Adj value in 



each model is the explained variance. 

5.3.3: Predicting Fertility (CBR) By Differential 

Equations For Asia and Hispanic America: 

1950-1990. 
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In this section the selected best models for the three 

dependency measures (Cl , C3 , P) to predict the CBR for Asian 

and Hispanic American nations were examined with respect to 

the development and fertility (CBR) relationship under 

commodity dependency (C l AND C3 ) and partner dependency (P). 

In doing so, the results from the best models for Asia and 

Hispanic America were interpreted and based on their 

interpretation, the CBR models for Asia were compared and 

contrasted with those for Hispanic America. 

In the best model equations [5.1] and [5.2] for Asia 

and Hispanic America, (as seen in sections 5.3(i) and 

5.3(ii», the effects of development (D) and dependency (C3 

and P) is positive on crude birth rate (CBR); and the effect 

of development-dependence interaction (DC3 and DP) on crude 

birth rates (CBR) is negative. The selected best models for 

both Asia and Hispanic America had a development-dependence 

interaction term in addition to development and dependency 

terms. These models of CBR are complex with an interaction 

term. 
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Therefore, for a clear knowledge of the development and 

fertility (CBR) relationship under dependency of Asian and 

Hispanic American nations, the selected best models were 

differentiated partially with respect to development (D) 

first and then' with respect to dependency (C3 and P) . 

When C3 was a measure of dependency, the development

dependence interaction (DC3 ) effect on the CBR, as seen in 

equation [5.1], implies that the association between 

development and fertility changes as the level of dependency 

changes for the overall Asia during the period 1950-1990. 

When P was a measure of dependency, the development

dependence interaction (DP) effect on the CBR, as seen in 

equation [5.2], implies that the association between 

development and fertility changes as the level of dependency 

changes for the overall Hispanic America during the period 

1950-1990. 

The partial differential equations based on the best 

model for Asia and Hispanic America are presented below. 

dB/dD = 0.461 - 0.007C3 •••••••••••••••• [5.7] 

dB/dC3 = 0.540 - 0.007D ................ [5.8] 

With a 5 year time lag, the partial differential 

equations, as seen from [5.7] and [5.8], show that the top 

three commodity dependency (C3 ) and development (D) had 
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negative effects, respectively, on the relative changes in 

CBR with respect to the development (D) and the top three 

commodity dependency (dB/dD and dB/dC3 ) • 

Like the Asian best model, the Hispanic American best 

model, as shown in equation [5.2], was also differentiated 

partially once with respect to development (D) and then with 

respect to dependency (P). The partial derivatives for the 

CBR models with a 15 year time lag for Hispanic America are 

as follows: 

dB/dO = 0.375 - 0.009P .................. [5.17] 

dB/dP = 0.583 - 0.009D .................. [5.18] 

The derivative equations [5.5] and [5.6] show that the 

P measure of dependency has a negative effect on the 

relative change in CBR with respect to development (dB/dD) 

for Hispanic America. In addition, these partial derivative 

equations show that development (D) has negative effect on 

the relative change in CBR with respect to dependency 

(dB/dP) for Hispanic American nations. 



5.4: Changes in Crude Birth Rates (~%B), in Asia and 

Hispanic America: 1950-1990. 
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The analysis of fertility quite often included the 

identification of factors that influenced the rate of 

fertility decline. Research in this direction focuses on 

issues that relate to the formulation of population policy 

(e.g., Mauldin et al. 1978; Hout 1980). Analyses were 

performed to provide information regarding population policy 

matters based on the development-fertility relationship 

under dependency of Asian and Hispanic American nations. 

Analyses of changes in fertility were undertaken by 

following Hout (1980), based on data sets for Asian and 

Hispanic American nations covering the period 1950-1990. 

Following Hout (1980), analyses of the percent change 

in CBR were performed based on development, dependency, and 

development-dependence interaction. According to Hout's 

(1980) method, the development, dependence, development

dependence interaction, and lagged crude birth rate (CB~_j) 

were regressed on percent change in the crude birth rate 

(~%B). The estimation of model equations for Cl , C3 , and P 

measures of dependency with 5, 10, and 15 year time lags 

were performed at four stages, as described in Chapter 3. 

Three sets of models, with each time lag 5, 10, 15 

years, were fitted to Asian and Hispanic American data. For 
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each time lag, models were chosen from among the set of 

models for the Cl , Cl , and P measures of dependency based on 

the R2Adj value. The preferred models with 5, 10, and 15 

year time lags are presented in Table 5.5 for Asia and Table 

5.6 for Hispanic America. According to models of percent 

change in CBR, the effects of development, dependency, and 

development-dependence interaction were in the expected 

direction and all of them were highly significant, 

statistically. 

Some features of these models (GLS 2 ) predicting the 

percent change in CBR (~%B) were noted for Asia and Hispanic 

America. The effect of development (D) on the percent 

change in CBR (~%B) increased in magnitude with the increase 

in time lag, as seen in Table 5.5 and Table 5.6 for Asian 

and Hispanic American models respectively. Moreover, the 

negati ve effect of the lagged CBR (B(t_j» on the percent 

change in CBR (~%B) was found to increase with the increase 

in time lag for Asian models. Whereas, such negative effect 

of the lagged CBR (B(t_j» increased between models with 5 and 

10 year time lags and between models with 5 and 15 year time 

lags for Hispanic American models. 

However, the negative effect of lagged CBR (B (t-j» on 

the percentage change in CBR (~%B) was found to level off, 

to some extent, between models with 10 and 15 year time lags 

for Hispanic America. The percentage change models in 

............ '." •... ---



Table 5.5: Percent Change in CBR Regressed on 
Development, Dependence, Development
Dependence Interaction, and Lagged CBR 
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(CBR ). By Time Lag (j) Asia· 1950-1990 (t-11 , . . 
Variable j = 5yrs. j = 10yrs. j = 15yrs. 

Development 0.4233··· 0.5835··· 0.8993··* 

Dependence 1.2361*** 0.8471·** 1.0942*** 
[Cd 

Development 
x Dependence -0.0163··* -0.0128*·· -0.0200*** 

CBR(t_jl -1.1301··· -1.3265"* -1.6834*** 

Intercept 0.1485* -0.0946ns -0.0487ns 

R2 -Ad1 - 0.48 0.43 0.54 

N = 102 102 95 

Development 1.0664*" 1. 5717·" 2.4378*·* 

Dependence 1.2110*·* 1.3311 * .. 1. 5151"-
[C3 l 

Development 
x Dependence -0.0181·*· -0.0210"* -0.0307*** 

CBR(t_jl -2.0462*** -2.8844*** -3.3060*** 

Intercept 0.0819ns -0.1769ns -0.2133*** 

R2
Adj = 0.49 0.55 0.76 

N = 102 102 95 

Development 0.5694* 0.5365*** 0.7345*" 

Dependence 2.5077·" 1.0981*·* 1.2548*** 
[P 1 

Development 
x Dependence -0.0470·** -0.0168* -0.0238** 

CBR(t_jl -0.9874** -1.4463*** -1.7526**· 

Intercept 9.6867 -0.1725ns 0.1318ns 

R2 -Adj - 0.22 0.34 0.47 

N = 107 102 95 

* p ~ 0.05; ** P ~ 0.01; *** P ~ 0.001. 
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Table 5.6: Percent Change in CBR Regressed on Development, 
Dependence, Development-Dependence Interaction, 
and Lagged CBR (CBR(t_j) By Time Lag (j), 
Hispanic America: 1950-1990. 

Variable j = 5yrs. j = 10yrs. j = 15yrs. 

Development 0.3716*** 0.6397*** 0.4515*** 

Dependence 0.4721 *** 0.9007*** 0.4591 *** 
[Cd 

Development 
x Dependence -0.0097*** -0.0147*** -0.0084*** 

CBR(t_j) -0.5916*** -1.6035*** -1.3346*** 

Intercept 0.0217ns 0.9943ns -0.1021ns 

R2 J\d1 = 0.40 0.44 0.66 

N = 102 107 85 

Development 0.5786** 1.3748*** 1.3160*** 

Dependence 0.4923*** 1.1089*** 0.8733000 

[CJ ] 

Development 
x Dependence -0.0100*** -0.0216*** -0.0226*** 

CBR(t_j) -0.86630** -2.18130** -2.1167**0 

Intercept 0.0251ns -0.0854ns -0.0536ns 

R2
Ad1 = 0.35 0.54 0.73 

N = 102 107 85 

Development 0.0511ns 0.2603ns 0.4562"* 

Dependence 0.3529*** 1.1404*** o . 8582"* 
[P] 

Development 
-0.0062*** -0.0136*** -0.0165*** 

x Dependence 

CBR(t_j) -0.4787*u -1.6251*** -1.3578**' 

Intercept 0.3780** 5.5828* 0.0808ns 

R2
Adj = 0.22 0.41 0.90 

N = 102 107 85 

* < p- 0.05· ** , < (J.01· p- , *** < 0.001. p-
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general were found to fit better with the increase in time 

lag. Of the three models for the Cl measure of dependency I 

the Asian model with a 10 year time lag did not show much 

increase in fit (R2
Adj = 0.43) compared to the Asian model 

for the C1 measure with a 5 year time lag (R2
Adj = 0.48). Of 

the preferred models for C1I C31 and P measures of 

dependency, as seen in Table 5.5 for Asia and Table 5.6 for 

Hispanic America, the best model corresponding to each time 

lag was selected based on the R2
Adj value. These models with 

5, 10, and 15 year time lags are as follows. 

Percent Change in CBR (A%B) Models For Asia. 

5-Year Time Lag: 

A%B = 0.0819 + 1.06640 + 1.2110C3 - 0.01810C3 

(0.0820) (0.2810) (0.1350) (0.0040) 

- 2.04 62B t _ 15 

(0.2590) 

[R2
Adj = 0.49, n = 102] ... [5.7] 

10-Year Time Lag: 

A%B = - 0.1769 + 1.57170 + 1.3311C3 - 0.02100C3 

(0.1010) (0.3130 (0.1570) (0.0040) 



- 2.8844B Ct_ j ) 

(0.2620) 

[R2
Adj = 0.55, n = 102] •••••••••••• [5.8] 

15-Year Time Lag: 

~%B = - 0.2133 + 2.43780 + 1.5151C3 - 0.03070C3 

(0.0560) (0.2890) (0.1050) (0.0030) 

-3.3060B Ct_ j ) 

(0.2060) 

[R2
Adj = 0.76, n = 95] ••• ..[5.9] 
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Percent Change in CBR (~%B) Models For Hispanic America. 

5-Year Time Lag: 

~%B = 0.0217 + 0.37160 + 0.4721C1 - 0.00970C1 

(0.1270) (0.0940) (0.0640) (0.0020) 

- O. 5916Bt _15 

(0.1000) 

[R2
Adj = 0.40, n = 102] .•• [5.10] 



10-Year Time Lag: 

A%B = - 0.0854 + 1.37480 + 1.1089C3 - 0.02160C3 

(2.2360) (0.3140) (0.1030) 

- 2.1813B(t_j) 

(0.2090) 

(0.0040) 

[RAdj = O. 54, n = 107] ... ... ... ... ... [ 5 . 11] 

15-Year Time Lag: 

A%B = 0.0808 + 0.45620 + 0.8582P - 0.01650P 

(0.0640) (0.0590) (0.0670) (0.0020) 

- 1.3578B(t_j) 

(0.0870) 

[R2Adj = 0.90, n = 85] ... . .. . .. [5.12] . 
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The model equations in [5.7], [5.8], and [5.9] for Asia 

and those in [5.10], [5.11], and [5.12] imply straight

forward models for changes in the crude birth rate (A%B). 

According to these models, development and dependence had a 

positive value on the percent change in CBR (A%B), and the 

development-dependence interaction had a negative effect on 

the percent change in CBR (A%B). All these effects were 

highly significant, statistically. Unlike other models, 

none of the model equations in [5.7] to [5.9] for Asia and 
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in [5.10] to [5.12] for Hispanic America had a negative 

squared development term. These models with 5, 10, and 15 

year time lags showed explained variances, respectively, 49, 

55, and 76 percent for Asia and 40, 54, and 90 percent for 

Hispanic America. Irrespective of the time lag and the 

dependency measure, the best model for predicting the 

percent change in CBR (A%B) for Asia was for the C3 measure 

of dependency (R2Adj = 0.76) and that for Hispanic America 

was for the partner concentration (P) measure of dependency 

(R2Adj = 0.90). 

What implications these findings have for population 

policy matters will be of crucial importance to any 

researcher. This along with other implications of the 

present study will be discussed in Chapter 6. Also, in 

Chapter 6, a summary of findings from the present research 

and their various implications in terms of demographic, 

methodological, and dependency issues will be discussed. 



CHAPTER 6 

DISCUSSION 
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The present exercise was an attempt to replicate Hout's 

(1980) study on the development-fertility relationship under 

trade dependency based on Asian and Hispanic American data 

sets covering the period 1950-1990. Following Hout (1980), 

fertility, socio-economic development, and two types of 

international trade dependency were measured. As for trade 

dependency, though two types of trade dependency were 

considered, three measures of trade dependency were in fact 

constructed. For each of these measures Hout's mathematical 

model was employed to examine the empirical relationship 

between socio-economic development and fertility (CBR) under 

trade dependency of Asian and Hispanic American countries 

during 1950-1990 period. 

The analyses of fertility by using three sets of 

mathematical models based on Asian and Hispanic American 

data sets, showed findings that did not support the central 

hypothesis "that the fertility-reducing effect of socio

economic development is delayed under trade dependency." 

So, the present replication did not show any support for the 

central hypothesis of Hout's (1980) theory. 

Hout's general equation related fertility (CBR) to four 

variables listed as follows: 1) socio-economic development 
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(D), 2) dependency (in different analyses measured in three 

ways)--by Cl , top commodity concentration or the percent of 

foreign commerce in the top export trading category; by C3 , 

top three commodity concentration or the percent of foreign 

commerce in the top three export trading categories and by 

P, partner concentration or the percent of foreign commerce 

with the leading import trade partner, 3) socio-economic 

development squared (D2); and 4) the development-dependency 

interaction (DC1 , DC1 , and DP). In Hout's equation, the 

first two terms and the last term were positive indicating 

that as development, dependency and the development

dependency interaction terms increased in magnitude, 

fertility (B = CBR, crude birth rate) increased but the 

development squared (D2) term was negative. The results 

here will be discussed with respect to each of these terms. 

The results obtained from this research are reported in 

Chapter 5, as seen in: (a) Table 5.1 based on fertility 

(CBR) models with an intercept dummy; (b) Tables 5.2(i), 

5.2(ii), and 5.2(iii) based on the fertility (CBR) models 

with both an intercept and slope dummies; (c) Tables 5.3 and 

5.5 based on the fertility (CBR) models for Asia and 

Hispanic America; (d) Tables 5.5 and 5.6 based on the 

percent change in fertility (CBR) models, for Asia and 

Hispanic America respectively. 
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6.1: Development. 

In Hout's equation the initial effects of socio

economic development are modeled by the D term. People in 

underdeveloped societies have pro-natal values, which means 

they favor having as many children as they can support, to 

increase the family's work force and to increase the number 

of providers for parents in their old age (White 1975; 

Mueller 1977; Freedman 1979). Thus, as economic development 

occurs, family income generally increases which is used to 

support an increased number of children, which translates on 

a national level into an increased crude birth rate and 

rapid population growth. 

The present research modeled the initial effects of 

socio-economic development by employing Hout's (1980) 

mathematical models. The preferred models with 5, 10, and 

15 year time lags and for the three dependency measures in 

Tables 5.1, 5.2, 5.3, 5.4, 5.5, and 5.6 show that in all the 

analyses the development term was positive and significant 

in 52 out of 54 empirical equations. This is consistent 

with the theory and as predicted by Hout's model. More 

importantly, the development terms were always positive and 

significant in the overall best model, as judged by R2Ad:l' 

after each type of analyses. Thus, the data in this 

investigation are quite consistent with Hout's finding 



regarding the D term and in supporting both his 

specification and theory regarding the initial effect of 

socioeconomic development. 

6.2: Dependency. 
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Dependency affects fertility through hindrance on 

economic growth, maintenance of income inequality, growth of 

a "bloated tertiary" or se~vice sector (Bornschier and 

Chase-Dunn 1985; Evans and Timberlake 1980). Dependency 

limits women's economic roles as they are primarily awarded 

status for their role in childbearing (Ward 1984). In 

addition, dependency distorts socio-economic development and 

creates a condition in which children make an integral 

contribution to the household economy and thus reverses the 

direction of inter-generational wealth flow (Hout 1980; 

Caldwell 1980). According to Nolan and White (1984, p. 84), 

"if high fertility benefits the core nations, fertility will 

remain high in peripheral countries." For all these 

reasons, Hout predicted a positive relationship between his 

dependency measures and fertility and his data supported 

this prediction. 

The present research predicted the dependency effects 

on fettility by using Hout's (1980) mathematical models. 

The preferred models with 5, 10, and 15 year time lags in 
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Tables 5.1 through 5.6 show that in all of the 54 empirical 

equations reported in Chapter 5, all of the dependency 

terms, measured as Cl , C3, or P were positive and 

significant. This is consistent with the above theory and 

consistent with Hout's (1980) findings. 

6.3: Development Squared. 

In Hout's equation, the D2 term models the hypothesized 

long term negative effects of socio-economic development on 

fertility. Hout reasoned that as socio-economic development 

increases the influence of the negative, nonlinear D2 term 

increasingly overshadows the positive effects of the linear 

D term on fertility. Thus, according to Hout, socio

economic development increases fertility but as socio

economic development proceeds to higher levels, more 

opportunities away from the relatively self-contained local 

institutions occurs at larger social, economic, and 

political units or specialized institutions. Theoretically 

speaking, development increases fertility by providing pro

natal peasants with the wherewithal to support larger 

families to increase the familial work force and to create 

more old age support but as development proceeds to higher 

levels, more lacerative alternatives to the family firm and 

family old-age-support come into being so that pro-natal 

---_ ...... _ ... . 



values are increasingly weakened and the non-familial 

alternatives are adopted. 
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In Hout's (1980) investigation this squared development 

term was negative and significant, irrespective of his two 

dependency measures (C or P), as predicted. In 20 of the 36 

empirical equations which are relevant and reported in 

Chapter 5, as seen in Tables 5.1 through 5.4, the 

development squared (D2) term was negative and significant. 

Thus, one might conclude that on the average the D2 term 

worked as hypothesized. However, in Tables 5.1 through 5.4, 

none of the overall best models (in each table, the equation 

with the very highest R2) included a statistically 

significant D2 term. These latter results suggest that the 

well known long-term negative effect of socio-economic 

development may have been misspecified in Hout's equation. 

If so, the long-term fertility reducing effect of the socio

economic development on fertility would have to be 

alternatively modeled. 

6.4: The Development-Dependency Interaction. 

Before considering the hypothesis and results with 

respect to the development-dependency interaction, it will 

be helpful to consider the dynamics of such interactive 

terms more generally. These properties are quite evident in 
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the simple equation--Z = XY. In this equation, the strength 

of the effect of X on Z is determined by the value of Y. 

For example, increasing X from 2 to 4 increases Z from 2 to 

4, a difference of 2, if Y is 1. However, if Y is 5, 

increasing X from 2 to 4 increases Z from 10 to 20, a 

difference of 10. Thus, increasing X by 2 increases Z by 2 

or by 10 depending on the value of Y. More generally, this 

means that in a multiplicative term the magnitude of the 

effect of a given change is one of the interacting 

variables--for example X is conditioned or determined by the 

magnitude of the other interacting variable--Y, in this 

example. Alternatively expressed, in an interaction, the 

strength of the relationship between the dependent variable 

and one of the independent variables is determined by the 

magnitude of the other independent variable. 

Thus, when Hout (1980) hypothesized and found a 

positive and significant development-dependence interaction 

affecting fertility in a sample of Hispanic American 

nations, his result implies that the short term positive 

effect of socio-economic development is increased as 

dependency is increased or is described as dependency is 

decreased. Consequently, Hout (1980) in his specification 

demonstrates in two ways the positive, short-term effect of 

development on fertility; he uses both the D term and the 

development-dependency interaction term for this purpose. 



Hence, there is a redundancy in his hypothesized and 

empirical equations. 
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In this investigation, using 1950-1990 data generated 

by a sample of both Hispanic American and Asian countries, 

Hout's (1980) positive interaction term was not replicated. 

In fact, the interaction term was just the opposite. 

Significant negative development-dependency interaction 

terms were found in every empirical analysis reported in 

Chapter 5. Thus, a very stable result in terms of the 

development-dependency interaction was obtained by using all 

three measures of dependency: Cl , Cl , and p--the monetary 

income from the top export traded commodity category as a 

percentage of the total income from all exported 

commodities, the monetary value of the top three export 

traded commodity categories as a percentage of the total 

income from all exported commodities, and the monetary value 

of imports from the most traded-with nation as a percentage 

of the total value of imports from all nations. While the 

commodity concentration measures (Cl and C3) were more 

important in Asia, as measured by the highest R2's, and the 

partner concentration (P) was higher and more important in 

Hispanic America, the negative development-dependency 

interaction resulted in all analyses--including the overall 

best empirical equations in each of the Tables in Chapter 5. 

At first the meaning of this negative interaction was 



196 

not clear. However, it became apparent in the context of 

the insignificant development squared terms in all of the 

overall best empirical equations that the negative 

development-dependency was modeling the long term negative 

influence of development on fertility. However, the 

negative influence of development on fertility was not 

simple, as hypothesized in the D2 term, but conditioned by 

the value of the dependency term. Even so, the nature of 

that influence was unexpected, quite contrary to World 

System theory. The results consistently indicate that as 

dependency increases the long-term negative effect of 

development on fertility increases in magnitude. A question 

immediately arises, why such a long-term effect? 

The error in reasoning may have occurred because World

System/dependency theorists were not thinking of the 

relationship between fertility, on the one hand, and 

development and dependency, on the other hand, as an 

interaction. Rather, they posited a causal relationship 

between dependency and development, that dependency slowed 

development and, thus, slowed the long-term negative 

influence of development on fertility. 

World System or dependency theorists maintain that 

"external economic forces produce a number of social and 

economic distortions" (Nolan 1988; Evans 1979; Evans and 

Timberlake 1980; Fiala 1983) and thus, Third World countries 
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experience a "disarticulated development" (Stokes and 

Anderson 1990) which has the "potential to affect fertility 

and fertility's response to economic growth" (Nolan 1988). 

World System/dependency affects fertility levels and 

fertility changes through independent effects on intervening 

variables such as development, female employment, family 

planning effort, child mortality, etc. (Nolan 1988). Third 

World countries' dependency (or subordinate status in the 

World System) distorts development and thus, maintains high 

levels of fertility or impedes declines in fertility (London 

1988; Hout 1980). Dependency restricts women's economic 

opportunities in a number of ways, involving women in 

informal or low-wage labor markets and such economic roles 

award women status being favorable to childbearing encourage 

high fertility (Ward 1984). 

World System/dependency theorists therefore, thought 

that dependency increased the possibility and actuality of 

exploitation, which kept the populace poor and enmeshed in 

traditional production, ways, and values. In contrast, the 

interaction assumes that development and dependency can vary 

somewhat independently of each other. Thus, World 

System/dependency theorists focus on cases which combine 

high levels of dependency with low levels of development 

(which often involve exploitation) and observe the 

relatively high levels of fertility predicted by the 
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development-dependency interaction. 

However, as may be noted in Chapter 4, there are 

numerous countries with relatively high levels of 

development and relatively high levels of dependency. In 

these countries development seems to translate into 

increases in opportunities (employment alternatives to 

traditional family firms) and increases in economic goods 

for most if not all segments of the population. In that 

context, dependency seems to be the equivalent of 

comparatively stable-production-non-exploitative 

relationships with international trading partners. Such 

relationships theoretically stabilize the development 

process, which decreases the attractiveness of pro-natal 

values and family firms. Given this reasoning, high levels 

of dependency should strengthen the negative long-term 

influence of development on fertility. While the results of 

this investigation are consistent with this theoretical 

interpretation of the negative development-dependency 

interaction, the details of the theory should be 

investigated to see if each of the assumptions are, in fact, 

supported by the data or whether the data suggest an 

alternative theory which is superior. 
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6.5: The Analyses. 

In Chapter 5, the tables reported four different 

analyses, each testing whether 5, 10, and 15 year time lags 

were better in describing the effects of development and 

dependency on fertility. Each of these analyses were done 

in an attempt to clarify the nature of the relationships 

inherent in the data. 

The first analysis was designed to see if development 

and dependency affected fertility the same way in Asia and 

Hispanic America. In the overall best of the resulting 

equations (R2 = 0.96), the development (D) and dependency 

(C3 ) terms were positive and significant, the development

dependency term (D x C3 ) was negative and significant and 

,the lag was 5 years. The development squared and regional 

dummy terms were not statistically different from zero. 

These results suggest that the two regions were 

characterized by the same relationships between development 

(D) and dependency (C3 ) , on the one hand, and fertility 

(CBR) , on the other hand. However, the regional dummy 

variable was significant in the analysis involving the 

partner concentration (P) measure of dependency and the 15 

year lag. As may be seen in Chapter 4, partner 

concentration (P) is generally much higher in Hispanic 

America (means 67.53 and 35.57 percent, respectively, for 

---- "-'------
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1950 and 1980) than in Asia (with 29.46 and 21.30 percent, 

respectively, for 1950 and 1990). 

The latter result was thought to require further 

investigation, using the dummy variables not only for 

regional differences in the intercept but also for regional 

differences in the slopes of each of the other terms in the 

prediction equation. In Table 5.2(iii), the best overall 

equation CR2 again 0.96) resulted in significant, positive 

development CD) and dependency (e3 ) terms and a significant 

negative development-dependency interaction CD x e3 ) term. 

However, the e3 slope dummy variable was also significant in 

the overall best model as well as the intercept dummy in the 

overall best intercept dummy model. This result indicates 

that the data from the two regions should be analyzed 

separately to see if the overall best equations were the 

same or different. 

In Table 5.3, the overall best equation for Asia as in 

the previous analyses involved an R2Ad:l of 0.96, a lag of 5 

years, significant positive development and dependency ce3 ) 

terms and a significant negative development-dependency 

interaction (D x e3 ) term. However, in Table 5.4 the best 

overall model equation for Hispanic America involved an R2Ad:l 

of 0.99, a 15 year lag, significant positive development CD) 

and dependency (P) terms, and a significant negative 

development-dependency (D x P) term. The data seem to 
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indicate that because the higher levels of partner 

concentration in Hispanic America made that kind of 

dependency more important in that region than trade 

concentration in the top three commodity categories. Thus, 

while the theoretical equation remains the same, one measure 

(C3 ) predicts the dependency effects better in Asia and 

another measure (P) predicts the dependency better in 

Hispanic America. 

To cross-check his results obtained from the analyses 

of crude birth rate (CBR), Hout modeled the percent change 

in the crude birth rate (CBR) by using the partner 

concentration (P) measure of trade dependency only. Thus, 

his percent change CBR model was a function of development 

squared (02), development-dependency (D x P) interaction, 

and the crude birth rate from the previous period (CBFL1 ) to 

the model. Following Hout's (1980) procedure for detecting 

the causation of change in fertility levels, the percent 

change in fertility levels were analyzed for Asia and 

Hispanic America, as seen in Tables 5.5 and 5.6 

respectively. In Table 5.5 the best overall model equation 

for Asia shows that the percentage change in fertility is 

related to significant positive development and dependency 

(C3 ) terms, a significant negative development-dependency (D 

x C3 ) term, with a 15 year time lag. The R2
Adj is 0.76 which 

is low, given the previous analyses, but much higher than 
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next best equation (R2
Adj = 0.55). The data for Hispanic 

America in Table 5.6 indicates that the best overall model 

equation has significant positive development (D) and 

dependency (P) terms, a significant negative development

dependency (D x P) interaction term, again with a 15-year 

time lag. The R2
Adj for the best overall model equation is 

somewhat higher, 0.90, than that for the next best model 

equation (0.73). Thus, these changes in fertility results 

involve the same causal variables as the previous analyses 

of fertility level, again with dependency in Asia being 

measured best by the concentration of trade in the top three 

export commodity categories (C3 ) and with dependency in 

Hispanic America being measured best by the import partner 

concentration (P). The explained variances (R2
Adj ) were 

somewhat much lower in these analyses but the best equations 

were differentiated better from the next best equations by 

their respective R2
Ad / s. 

The partial differential equations in [5.3] and [5.4], 

as seen in Chapter 5, obtained from the overall best Asian 

model, with a 5 year lag, for the top three commodity 

concentration measure of dependency showed: (a) that the top 

three commodity concentration (C3 ) affects negatively the 

change in fertility (dB) relative to the change in 

development(dD); and (b) that the socio-economic development 

(D) affects negatively the change in fertility (dB) relative 
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to the change in dependency (dC l ). In contrast, the partial 

differential equations in [5.5] and [5.6], as seen in 

Chapter 5, derived from the overall best Hispanic American 

model, with a 15 year lag, was for the partner concentration 

measure of dependency and it was apparent that the partner 

dependency (P) affects negatively the change in fertility 

(dB) relative to the change in development (dO); and that 

the socioeconomic development (D) effects negatively the 

change in fertility (dB) relative to the change in partner 

concentration (dP). 

For Asia the partial derivatives of the overall best 

model with a 5-year lag for the top three commodity 

concentration (C l ) implies that the fertility-development 

relationship was altered for the top three export commodity 

concentration. Therefore, the results in Table 5.3 show 

that dependency (C l ) would enhance rather than retard the 

fertility (B = CBR) decline. Whereas, for Hispanic America, 

the partial derivatives of the overall best model with a 15-

year lag for the partner concentration implies that the 

fertility-development relationship was altered for the 

import partner dependency (P). Thus, the results in Table 

5.4 show that dependency (P) would enhance rather than 

retard the fertility (B = CBR) decline. 

The overall best Asian model for the percent change in 

fertility, as seen in Table 5.5, was for the top three 
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export commodity concentration (C3 ), with a 15 year lag. 

Whereas, the single best Hispanic American model for the 

percentage change in fertility, as seen in Table 5.6, was 

for the import partner concentration (P) measure, again with 

a 15 year lag. Thus, for predicting the percent change in 

fertility for Asian and Hispanic American nations, the 

results based on the overall.best models imply that the time 

lag between development and fertility should be at least 15 

years. The analyses of percent change in fertility show 

that the rate of decline in current fertility is enhanced 

under dependent-development and that such a decline is 

faster for those Asian and Hispanic American countries which 

have higher fertility rates than others. Here though the 

results for the lagged CBR were consistent with Hout's 

(1980) finding that "larger percentage decreases occur in 

countries with higher initial fertility than others," yet 

the effect of development-dependency interaction on the 

percent change in fertility was not any different from that 

obtained in Tables 5.3 and 5.4 based on the analyses of 

fertility level. Moreover, the results based on the overall 

best model of percent change in fertility when compared with 

those based on the next best model for Asia and Hispanic 

America, respectively, in Table 5.5 and Table 5.6, for 

Hispanic America the differences in R2
Adj of 0.21 (= 0.76 -

0.55) and 0.17 (= 0.90 - 0.73) were obtained. Hence, Hout's 



theory was subjected to critical tests based on two data 

sets used in this investigation. 
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While the results of this investigation were consistent 

with the alternative theoretical interpretation of the 

negative development-dependency interaction as mentioned 

above, further exposition of the alternative theory will now 

be made to assess its scope in the context of the Third 

World countries fertility research. 

Asian and Hispanic American countries have been under 

dependency for quite a long time since the end of their 

colonial regimes. These countries have been experiencing 

socio-economic development which is conditional upon their 

dependent relations with core nations. Such dependent

development can occur under either stable or changing level 

of dependency over time, as seen in Chapter 4. Thus, 

prosperity may come to families living in Asia and Hispanic 

America even under dependent-development. In fact, such 

development occurs through changes in "macro developmental 

variables--urbanization, literacy, communication network, 

and the like--resulting in a shift from major dependence on 

relatively self-contained local institutions to dependence 

on larger social, economic, and political units" (Freedman 

1979). Such a shift under dependent-development through its 

benefit to an increasing number of families with time 

"implies a change in the division of labor from one in which 
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[a] family [may] give up many functions to larger, 

specialized institutions" (Freedman 1979). Thus, dependency 

creates the context for increasing development and as a 

result people in developing societies experience new 

aspirations, the changes in the functions of the family, and 

new perceptions of the costs and benefits of children. 

As we know, aggregate economic and demographic changes 

are tied together by behavior at the family level (Easterlin 

and Crimmins 1982; Easterlin 1980; Birdsall et. al. 1979). 

It is no wonder then that in Asian and Hispanic American 

countries family decision making about fertility occurs 

based on old age security, apart from other satisfaction 

enjoyed through having and raising children. Such family 

decision making about fertility is influenced by structural 

change and growth in the economy (McNicoll 1980; Birdsall 

et. al. 1979) or "changes in developmental levels" (Freedman 

1979), "within which families operate" (Birdsall et. al. 

1979). Also, family decision about fertility depends on an 

"individual's perceived environment" and, thus, any changes 

in that environment will affect the fertility behavior 

(McNicoll 1980). 

World System/dependency position through foreign 

commerce creates the context for development and thus, 

shapes the opportunities and costs for families living in 

each nation state. Under stable foreign trade relations, 
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people in Third World countries will experience prosperity 

through rises in income and wage. When foreign trade 

increases, international dependency increases and more 

development than that under stable dependency is possible 

through urbanization, education, and communication 

networking. Therefore, dependent-development by increasing 

the quality of life in Third World countries, and creating 

more job opportunities and better income distribution with 

time may in fact, brings prosperity to families in Third 

World countries. As a result, an increasing segment of the 

total population may find an alternative to having children 

for ensuring their old age security through their increasing 

involvement with larger, specialized institutions. In 

consequence, the family as "an efficient and rational-

indeed profit-maximizing and cost-minimizing--unit" 

(Birdsall et. al. 1979) makes decisions to affect fertility. 

Thus the decline in fertility relative to the increase in 

development will be enhanced under stable dependency. 

Also, when foreign commerce increases dependency, 

development increases. 

The results obtained here in support of the enhanced 

fertility decline are understood through the positive 

influences of development and dependency, and the negative 

influence of development-dependency interaction based on the 

alternative theory. The present findings are congruent with 
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the developmental perspective and indicate that "the world 

economy may be used by the Third World countries" (Fiala 

1992) to obtain rapid fertility decline through "more rapid 

economic development" (Fiala 1992). Hence, the implications 

of the alternative theory need to be explored in detail for 

dependency and development issues, and in terms of their 

reltionship to developing countries' fertility. 
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APPEND IX-I 

The generalized linear model which Krnenta uses can be 

written in, matrix notation, as follows: 

y = X II + E o 0 0 (1) 

where Y is an (n x 1) vector of the sample values of Y, X is 

an (n x K) matrix of the sample values of Xu, X12 ' 

o 0 0 000 0 0 0 oX1K (with Xu = 1 for all i), II is a (K x 1) vector 

of the regression coefficients, and E is an (n x 1) vector of 

the sample values of Eo 

The full description of the generalized linear model 

along with the model equation (1), in its matrix form as 

above, includes the following underlying assumptions: 

(a) that the joint distribution of Ell E2I E 3 , 00 0 0 0' En is 

multivariate normal; 

(b) E (el) = 0, i = 1, 2, 3, 0 0 0 0 0 0 0 0 0' n; 

(c) E (e 1 £ j ) = O'lj i, j = 1, 2, 3, 0 0 0 0 0 0 0 0' n; 

(d) Each of the explanatory variables is nonstochastic 

and such that, for any sample size, 

lIn ~ (X1k - Xk ) 2 

is a finite number different from zero for every k 

= 2, 3, ........ , K; 
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(e) The number of observations exceeds the number of 

explanatory variables plus one, i.e., n > k; 

(f) No exact linear relation exists between any of the 

explanatory variables; 

According to (c) and (d), 0'11 is the variance of e, and O'lj (i 

is not equal to j) is the covariance of eland e j. m The 

assumption (d) can be written as 

E (ll') = 0, • •••••••••••••• (2) 

where, 0 = 0'11 0'12 • ••••••• ·O'ln 

0'2l 0'22 · .. . . . . . ·0'2n 

· ........ . 
· .. . . . . . . . 

O'n1 O'n2 · .. . . ••• • ann 

The generalized least squares estimators of J3 in (1) 

given by 

.Jl hat = (X' 0-1 X) -1 (X' 0-1 Y) . 

This estimator has, under fairly general conditions, the 

desirable properties of consistency, asymptotic efficiency, 

and asymptotic normality (Zellner, 1962 p. 348-368). 
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When the disturbances follow a first-order autoregressive 

scheme the variance-covariance matrix a takes the following 

form: 

a = 0 2 1 P p2 . . . . . . . . . . . pn-l 

p 1 P · · · · · · · · · · · pn-2 

· · · · · · · · · · · . 
· · · · · · · · · · · 
· · · · · · · · · · · 

pn-l pn-2 pn-J . . . . . . . . . . . 1 

and the 0-1 = [1/ (02 (1 - p2»] 1 -p o ...... 0 o 
-p (1 + p2) -p . ..... 0 0 

o o o ... . -p 1 

When V(e 1), V(e2)' ••••••••• , V(e n ) are not equal to 

constant, i.e. 0 2 , then the generalized model reduces to a 

purely heteroscedastic model. Then the variance-covariance 

matrix takes the following form: 



0= O'u 

a 
a 

o o 

a 
a 
a 
a 

•• ·O'nn 
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Thus, in cases of autocorrelation and heteroscedasticity 

of disturbances one has to find a consistent estimator of O. 

This problem can be resolved in either of the two cases by 

"considering only those models for which one has at least some 

information -- or are willing to make some assumptions about 

the elements of 0" (Kementa, 1971). For a heteroscedastic 

model the number of unknown elements of 0 is n, which together 

with the k regression coefficients, "makes impossible demands 

on the sample data" (Kementa, 1971). So, consistent estimation 

is possible only if one makes some further restrictions on the 

parameters. In the case of models with autocorrelated 

disturbances, the elements of 0 are restricted under the 

assumptions that the disturbances are homoscedastic and follow 

a first order autoregressive scheme. Then 0 involves only two 

unknown parameters, 0'2 and p, which can easily be estimated. 
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A cross-sectionally heteroscedastic and time-wise 

autoregressive model has the following particular 

characterization 

(a) E (e 2
it ) = a 2

i 

(i is for cross-section and t is for time) 

(heteroscedasticity) 

(b) E (en e jt ) = 0 

(i is not equal to j) 

(cross-sectional independence) 

(c) en = Pi £i,t-l + Uit 

(autoregression) 

where, t stands for time, Uit is normally distributed with mean 

o and variance a2Uif £10 is normally distributed with mean 0 and 

variance (a2
u1 /1-p2i)' and there is no covariance between £1,t-l 

and U jt (Le. E (ei,t-l Ujt) = 0 for all i, j). 

It is to be noted that the model allows the value of the 

parameter P to vary from one cross-sectional unit to another. 

From these specification one can deduce: 
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(t and s are for time; t is greater than equal to s: t ~ s), 

So, 

o 
o 

o o 

Where, 

P1 = 1 Pi 

pi 1 

pT-l
i 

pT-2
i 

(i is not equal to j). 

2 Pi· ...... 

P 1- •••••• 

. . . . . . . . 

. . . . . . . . 

o 
o 

pT-l
i 

pT-2
i 

pT-3
i ....... 1 

and each of the Q's represents null vector of the order (T x 

T) • 

First ordinary least squares (OLS) method was applied to 
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all N x T observations. As the resulting estimates of the 

regression coefficients are unbised and consistent, we then 

calculate the regression residuals elt. These residuals were 

then used to obtain estimates of Pl by the following formula: 

h t = ~ / [~ 2 ~ 2 ] 112 Pl a "'"t eit el, (t-l) "'"t e 1,t .&It e 1, (t-i) 

(t = 2, 3, •••• , T) 

Pl hat is a consistent estimator of p. So, hat Pl hat's were 

used to transform the observations in the following way: 

where, Y*lt = Ylt - Plhat . Y1,t-lf 

X*lt,k = X1t,k - P1hat • X1,t-i,k (k = 1,2, ....• , K), 

(t = 2,3, •••.. , T), 

(i = 1, 2, .... , N). 

Then estimates of 0 2
1 were derived from observations that 

are, at least asymptotically, non-autoregressive. For this OLS 

method was applied to the above equation for transformed 

variables with N(T-I) observations. The residuals, say, u\t 

hat, can then be used to estimate the variances of u1t (i.e. 

0 2 
u1) by 



Since Pi hat is 

= [ 1 / T - K - 1 ] ;ET t-2 • 2 U it , 

a consistent estimator of P and 
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2 
S u1 is a 

consistent estimator of 0'2Ull so S21 is a consistent estimator 

of 0'21 • 

After the autoregressive transformation has been made, 

one only have to worry about the transformation to be made to 

remove the problem of heteroscedasticity. This transformation 

was carried out as follows: 

Y••1 A X" + A X** + + A X** +.* = foil it,l .... 2 it,2 • • • • • • • • • I-'k it,K U itl 

where Y*\t = Y\t / su!f 

X**1t,k = X*1t,K / sui (k = 1, 2, •••• , K), 

(t = 2, .... , T i and i = 1, 2, .... , N). 
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The residual term U**lt is asymptotically non-autoregressive 

and homoscedastic. The equation with finally transformed 

variables can be estiamted by OLS method based on the N(T - 1) 

pooled observations. 
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Causal Model of Hout's Development-Fertility 
Relationship under Dependency 
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Development 
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Appendix II 

Fertility 

Rout's Development -Fertility 

Relationship Under Dependency 
• 
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