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PARTICIPATION OF SLUM WOMEN IN FAMILY PLANNING PROGRAMME IN INDIA:  
A CASE STUDY  

 
Sangeetha R. Mane 

Assistant Professor, P.G. Department of Social Work, Karnatak University, Dharawad, India  
E-mail: sangeethamane@gmail.com  

 
Abstract: Family planning is an effective plan in modern days to avoid high-risk pregnancies. It improves the 

health of the women by enabling them to have comfortable family size. Having number of children increases the 
mother’s and children’s risk of illness or death. In this context, it becomes essential to assess people’s knowledge, 
attitude and practice of family planning method so as to develop programmers for enhancing such knowledge and 
creating a demand for services thereby reducing high-risk pregnancies and inculcating a sense for responsible 
parenthood among couples. The present study deals with the knowledge and practices regarding family planning 
among Masalagar women in Saraswatpur slum and Lamani women in Lakshmisingankeri Slum of Dharwad City, 
Karnataka State, India, during the Month of March and April 2009. A sample size of 147 women were classified as 
‘Not Responded’, 143 as ‘Moderately Responded’, and 110 ‘Responded’, belonging to Masalagar and Lamani 
women were collected from slum settlement in Saraswatpur and Lakshmisingankeri Slum in Dharwad City, Karna-
taka State, India. 

 
INTRODUCTION   
India is the first country to launch the family planning programme as early as 1952. Enormous 

literature has been produced during this time on various aspects of population dynamics and 
population policy (National Population Policy-2000). However, the problem of population 
growth is still unsolved and ill understood. Family planning has not been explicitly cited among 
the Millennium Development Goals, but is one of the important means towards reducing pov-
erty, reducing maternal mortality, infant and child mortality and also attaining gender equality 
(Potts and fotso, 2007) Family planning is an effective plan in modern days to avoid high risk 
pregnancies. It improves the health of the women by enabling them to have comfortable family 
size. Having more number of children increases the mother’s and children’s risk of illness or 
death. Women who become pregnant when they are still very young run a much greater risk of 
complications during pregnancy and child birth than do women in their twenties. These compli-
cations can cause damage to their health or even to their lives. The same is true of women who 
become pregnant at the end of their reproductive years. In this context, it becomes essential to 
assess people’s knowledge, attitude and practice of family planning method so as to develop 
programmes for enhancing such knowledge and creating a demand for services thereby reducing 
high risk pregnancies and inculcating a sense for responsible parenthood among couples.  

 
OBJECTIVES 

 To find out the knowledge of the modern family planning methods among Masalagar and 
Lamani women 
 To   examine   the   modern   family   planning   methods   practiced   by Masalagar and 

Lamani women 
 To examine the extent of utilization of Government health services by Masalagar and 

Lamani women for their reproductive health problems.  
 
MATERIAL AND METHOD 
The present study is aimed to assess the knowledge, practice and utilization of family planning 

methods among Lamani women in Dharwad City of Karnataka State, India during 2009.  A total 
of 400 women were selected by systematic sampling procedure. In which, 147 women were clas-
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sified as ‘Not Responded’, 143 as ‘Moderately Responded’, and 110 as ‘Responded’, belonging 
to Lamani were collected from Saraswatpur and Lakshmisinganakeri Lamani settlements. The 
data were collected on knowledge, practice and utilization of family planning methods. The data 
were also collected on independent factors like parenthood, practice of family planning, number 
of children, acceptance of family planning, number of children alive, number of children after 
adoptation of family planning methods and utilization of family planning methods by using 
schedule with personal interview method.  The reliability was tested and it was found to 0.9478.   

For the assessment of knowledge of family planning methods among Lamani women was as-
sessed by including 15 items which carries four alternatives (one correct= 1, three incorrect = 0 
score was allotted).  Then the total scores of 15 items were considered and calculated percentage 
of knowledge for each sample by taking 15 as a maximum score for categorization of knowledge 
into three levels on the basis of percentage (50%= Inadequate knowledge level, between 51% to 
75%= Satisfactory knowledge level and ≥75%= adequate knowledge level).   

After data collection, the obtained results were scored and subjected to statistical analysis.  The 
t-test was used to assess the differences between two groups.  The one way ANOVA was used to 
find out the differences between more than two groups followed by Newman-Keuls multiple 
pocthoc comparison procedures was performed to see the pair wise comparison of two groups. 
Chi-square test was applied to calculate the significance among two attributes.  A correlation was 
computed between knowledge, practice and utilization of family planning methods by Spear-
man’s rank correlation coefficient.  Lastly, the multiple regression analysis and multiple logistic 
were used to see the impact of factors on knowledge and practices of family planning methods.  
The statistical significance was set at 5 level (p<0.05). 

 
RESULTS AND DISCUSSION 
 

Table 1: Association between Levels of Knowledge and Independent Factors 

FACTORS INADEQUATE % SATISFACTORY % ADEQUATE % 
Chi-

Square 
p-Value 

LOCATION 

Saraswatpur 133 66.50 58 29.00 9 4.50  
2.7770 

 
0.2495 

Laxmisinganakeri 118 59.00 68 34.00 14 7.00 

STATUS OF PARENTHOOD 

Not Responded 108 100.00 0 0.00 0 0.00 

126.8161 0.0000* 
Moderately Re-
sponded 

80 47.62 86 51.19 2 1.19 

Responded 63 50.81 40 32.26 21 16.94 

PRACTICE OF FAMILY PLANNING METHODS 

None 51 86.44 8 13.56 0 0.00 

46.6015 0.0000* 
Tubectomy 134 52.96 103 40.71 16 6.32 

Vasectomy 38 63.33 15 25.00 7 11.67 

Spacing Method 28 100.00 0 0.00 0 0.00 
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NUMBER OF CHILDREN 

One 34 32.08 49 46.23 23 21.70 

95.5333 0.0000* Two 147 74.62 50 25.38 0 0.00 

Three or more 70 72.16 27 27.84 0 0.00 

ADOPTION OF FAMILY PALNNING METHODS 

No 51 86.44 8 13.56 0 0.00 
17.2413 0.0002* 

Yes 200 58.65 118 34.60 23 6.74 

NUMBER OF CHILDREN ALIVE 

One 114 61.96 53 28.80 17 9.24 

8.6877 0.0694 Two 88 63.77 45 32.61 5 3.62 

Three or more 49 62.82 28 35.90 1 1.28 

UTILIZATION OF SERVICE 

Government 143 53.76 101 37.97 22 8.27 

29.5541 0.0000* Private 108 80.60 25 18.66 1 0.75 

Total 251 62.75 126 31.50 23 5.75 

*p<0.01 

 
A total of 400 samples were included in a study, in which 251 (62.75%) of Lamani women 

have inadequate knowledge as compared to 126 (31.50%) Lamani women have satisfactory 
knowledge and only 123 (5.75%) Lamani women have adequate knowledge.   

The location (2 =2.7770, p>0.05) and number of children alive in a family (2 =8.6877, 
p>0.05) of the study samples are not found to be statistically associated with levels of knowledge 
scores. But status of parenthood is found to statistically associated with levels of knowledge (2 

=126.8161, p<0.05), practices of family planning methods (2 =46.6015, p<0.05), number of 
children in a family (2 =95.5333, p<0.05), adoptation of family planning methods (2 =17.2413, 
p<0.05) and utilization of services (2 =29.5541, p<0.05) at 5% level of significance. The details 
association between knowledge and other independent factors are also presented in the following 
table. 

Figure-1: Graphical Representation of Level of Knowledge of Family Planning Methods among Lamani Women 

Levels of knowledge among study subjects

Inadequate
62%

Adequate
6%

Satisfactory
32%
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Comparison of Different Factors with Respect to Knowledge towards Family Planning 
Methods among Lamani Women  

 
Table-2: Location 

 

Factors N Means Std.Dev. Statistics p-value 

Saraswatpur 200 46.83 12.49 
-1.2784@ 0.2018 

Laxmisinganakeri 200 48.60 15.03 

Table-2 Indicates that the Lamani women belong to different locations i.e. Saraswatpur and 
Laxmisinganakeri do not differs significantly with their knowledge towards family planning 
methods (t=-1.2784, p<0.05) at 5% level of significance. It indicates that, the Lamani women 
belong to different locations i.e. Saraswatpur and Laxmisinganakeri have similar knowledge 
about family planning methods. 

Table-3: Status of Parenthood 

Factors N Means Std. Dev Statistics p-value 
Pair wise 

comparison 
Not Responsible 108 37.35 9.38 

61.0282 0.0000* 
1 vs. 2, 

1 vs. 3, 2 vs. 3 
Moderately Responsible 168 49.29 11.11 

Responsible 124 54.62 15.18 

Table-3 presents that the Lamani women living under responsible status of parenthood have 
significant higher knowledge (54.62±15.18) as compared to moderately responsible status of 
parenthood (49.29±11.11) and not responsible status of parenthood (37.35±9.38) at 5% level 
(F=61.0282, p<0.05).  It concludes that, the Lamani women living under responsible status of 
parenthood have good knowledge scores about family planning methods than the moderately re-
sponsible and not responsible status of parenthood.  

Table-4: Practice of Family Planning Methods 

Factors N Means Std.Dev. Statistics p-value 
Pair wise        

comparison 
None 59 35.59 12.66 

39.2018 0.0000* 
0 vs. 1, 0vs2, 
1vs3, 2vs3 

Tubectomy 253 51.54 11.80 

Vasectomy 60 49.67 15.55 

Spacing Method 28 34.52 2.60 

 
Table-4 shows that the knowledge scores about family planning methods is significantly small-

er among who are not practicing family planning methods (35.59±12.66) and higher in practi-
tioners of family planning methods respectively i.e. Tubectomy (51.54±11.80) and Vasectomy 
(34.52±15.55) (F=39.2018, p<0.05). It shows that the, users or practitioners of family planning 
methods have good knowledge as compared to non users or practitioners of family planning 
methods. 

Table-5: Number of Children 

Factors N Means Std.Dev. Statistics p-value 
Pair wise com-

parison 
One 106 59.94 17.15 

78.1638 0.0000* 1 vs. 2, 1 vs. 3 Two 197 43.11 8.97 

Three or more 97 43.71 9.18 

Table-5 reveals that the Lamani women having one child is significant and the higher 
knowledge about family planning methods (59.94±17.15) followed by those who have two chil-
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dren (43.11±8.97) and three or more children (43.71±9.18) (F=78.1638, p<0.05) at 5% level of 
significance.  It reveals that who have one child, practice and have more knowledge of family 
planning methods than those who have two or three children. 

 
Table-6: Adoption of Family Planning Methods 

Factors N Means Std.Dev. Statistics p-value 

Yes 341 49.81 12.93 
-7.8236@ 0.0000* 

No 59 35.59 12.66 

 
Above table indicates that the Lamani women who have adopted family planning methods 

have greater knowledge (49.81±12.93) as compared to Lamani women who have not adopted 
family planning methods (35.59±12.93) (t=-7.8236, p<0.05). 

 
Table-7: Number of Children Alive 

Factors N Means Std.Dev. Statistics p-value 
Pair wise compari-

son 
One 184 50.33 15.36 

6.2242 0.0022* 1 vs. 2, 1 vs. 3 Two 138 45.51 12.94 

Three or more 78 45.47 10.12 

 
Table-7 reveals that the Lamani women who have one live child have a significant stringer 

knowledge scores about family planning methods (50.33±15.36) than who have two live children 
(45.51±12.94) and three or more live children (45.47±10.12) (F=6.2242, p<0.05) at 5% level of 
significance.  In other words, who have one child alive; they practice and have more knowledge 
of family planning methods than who have two or three live children. 

 
Table- 8: Utilization of Family Planning Services 

Factors N Means Std.Dev. Statistics p-value 

Government 266 49.70 15.51 

4.1196@ 0.0000* Private 134 43.78 8.43 

Total 400 47.72 13.83 

 - Used ANOVA test, @ -used t-test, *p<0.01 
 

Table-8 shows that the Lamani women utilizing the family planning services from government 
hospitals have higher knowledge (49.70±15.51) as compared to utilizing the family planning ser-
vices from private hospitals (43.78±8.43) (t=4.1196, p<0.05).  It is because of free services 
available at government hospitals as compared to private hospitals. 

Correlation between Independent Factors and Knowledge towards Family Planning of 
Lamani Women 

 

Table-9: Correlation Between Knowledge Scores With Independent Factors 

 

Factors 
  
N 

Correlation between Knowledge scores with 

Correlation coefficient t-value p-level 

Status of Parenthood 400 0.4704 10.6342 0.0000 

Practice of Family planning 
methods 

400 0.0227 0.4523 0.6513 
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No of children 400 -0.4280 -9.4485 0.0000 

Adoption of FP 400 0.3651 7.8236 0.0000 

No of children alive  400 -0.1551 -3.1325 0.0019 

Utilization service 400 -0.2022 -4.1196 0.0000 

 
The above table reveal the results about the factors like status of parenthood (r=0.4704, 

p<0.05) and Adoption of family planning (r=0.3651, p<0.05) have significant and positive rela-
tionship with knowledge scores towards family planning of Lamani women.  But, the factors 
such as number of children in a family (r=-0.4280, p<0.05), number of children alive in a family 
(r=-0.1551, p<0.05) and utilization of services (r=-0.2022, p<0.05) have significant and negative 
relationship with knowledge scores towards family planning methods of Lamani women.   

 
Regression analysis of Knowledge towards Family Planning of Lamani Women by Differ-

ent Independent Factors 
 

Table-10: Multiple Regression Analysis Summaries for Independent Factors on Dependent Variable (Knowledge) 

Independent factors Reg. coefficient 
SE of reg. Co-

eff. 
T-value p-level 

Intercept 43.8829 2.8923 15.1722 0.0000* 

Status of Parenthood (X1) 5.9077 0.7550 7.8253 0.0000* 

Practice of Family planning methods 
(X2) 

-4.4355 0.9329 -4.7547 0.0000* 

No of children in a family (X3) -6.8967 0.8213 -8.3974 0.0000* 

Adoption of FP (X4) 13.9988 2.0829 6.7208 0.0000* 

No of children alive in a family (X5) 1.2423 0.7664 1.6210 0.1058 

Utilization services (X6) -2.6978 1.1370 -2.3726 0.0181** 

R=0.6625, R²=0.4389, Adjusted R²=0.4303, F=51.2420,  p<0.05, S, Std. Error of estimate: 10.438 

*p<0.01, **p<0.05 

 
The results from the above table clearly indicates that, impact or influence of status of 

parenthood and adoption of family planning methods on knowledge towards family planning 
methods of Lamani women is found to be positive and statistically significant at 5% level. It 
shows that, these factors influence positively on knowledge towards family planning methods 
adopted by Lamani women at 5% level of significance.  But, the impact of practices of family 
planning methods, number of children in a family and utilization services on knowledge scores 
towards family planning of Lamani women is found to be negative and statistically significant 
(p<0.05). 

The regression equation was also developed for knowledge towards family planning (Y) with 
the help of status of parenthood, practice of family planning methods, number of children in a 
family, adoption of family planning methods, number of children alive in a family and utilization 
services of Lamani women.   

Y= 43.8829+ 5.9077X1 -4.4355X2 -6.8967X3 +13.9988X4 +1.2423 X5-2.6978 X6 
The multiple R of the linear regression equation is 0.6625.  For testing multiple correlation co-

efficients the F-ratio (51.2420) is found to be significant at 5% level. Significant R suggests that 
the status of parenthood, practice of family planning methods, number of children in a family, 
adoption of family planning methods, number of children alive in a family and utilization ser-
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vices of Lamani women can be used to predict the knowledge of Lamani women towards family 
planning. 

The relative contributions of independent variables i.e. status of parenthood, practice of family 
planning methods, number of children in a family, adoption of family planning methods, number 
of children alive in a family and utilization services of Lamani women in terms of proportions of 
variance predicted by each were determined and are given in the following table. 

 
Table-11: Relative Contribution of Independent Factors on Dependent Variable (Knowledge) 

INDEPENDENT FACTORS BETA VALUE r-Value BETA x r % of Contribution 
Status of Parenthood (X1) 0.3253 0.4704 0.1530 15.3010 

Practice of Family planning methods 
(X2) 

-0.2397 0.0227 -0.0054 -0.5433 

No. of children in a family (X3) -0.3555 -0.4280 0.1522 15.2175 

Adoption of FP (X4) 0.3594 0.3651 0.1312 13.1208 

No of children alive in a family (X5) 0.0688 -0.1551 -0.0107 -1.0668 

Utilization services (X6) -0.0922 -0.2022 0.0186 1.8643 

Table-11 shows that 43.8934 % of variance in the criterion variable is accounted for by vari-
ance of 15.3010 % in the variable status of parenthood and of 15.2175 % in the variable number 
of children in a family.  Thus, it shows that Status of Parenthood contributes better than the re-
maining three potent predictors. Next factor that contributes better for predicting the knowledge 
scores of Lamani women towards family planning methods is number of children in a family fol-
lowed by adoption of family planning methods and utilization services.   

 
CONCLUSION  
Reflecting the International conference on population and development (ICPD) 1994 goals and 

nations Millennium Development Goals (MDGs), in India the National Population Policy 2000, 
has called for a more human approach to population planning and for paying greater attention to 
social development with particular emphasis on improving education, reproductive health and 
unmet needs of slums and other special categories of population (Sharma 2009).  

Almost all Lamani women are aware of the different kinds of family planning methods both 
temporary and permanent but they felt very shy to express the popular names. Lamani women 
expressed that money was an appropriate incentive for promoting sterilization. Women who 
come under responsible parenthood used family planning methods. About half of the Lamani 
women are currently practicing family planning methods. Only a negligible proportion of women 
had experienced any complications or side effects as a result of contraceptive use. Tubectomy is 
mentioned as the most satisfactory permanent birth control method both in Saraswatpur and Lak-
shimisinganakeri settlements, while among temporary methods; condom was found to be the 
most satisfactory method by Saraswatpur women and the pills by Lakshimisinganakeri women. 
And those who are not practicing family planning methods expressed a desire to do so in the near 
future. Thus, meeting the expressed demand and inculcating a sense of responsible parenthood 
among couples, and also in particular women, through appropriate educational programmes em-
phasizing the health benefits of family planning for mothers and children would make a positive 
contribution to the policy of the family planning programmes. Reproductive health services in-
cludes family planning methods to help women to avoid  high risk pregnancies and increase the 
time between births, thereby preventing maternal deaths and improving the quality of life. These 
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services also help to reduce the various reproductive illnesses by providing access to better in-
formation and services to couples (Balaiah et al, 1997, 1999, 2001, and 2005). 
 
REFERENCES 
Balaam. D, Ghule M, Naik D.D, Parida R.C and Hajari KT. 
______1997-Fertility attitudes of Men in an urban setting. A cross sectional survey Analysis. Advances in Contra-

ceptive Delivery systems 13(1, 2),1-11. 
______1999-Contraceptive knowledge, Attitude and Practices of men in Rural Maharashtra, Advances in Contra-

ception 15,217-234. 
______2001- Fertility Attitudes and Family Planning practices of men in a Rural Community of Maharashtra. The 

Journal of Family Welfare 47(1)56-67. 
______2005-Participation of men in Family Welfare learning from an intervention study in Mumbai, India. In: En-

hancing male partnership in sexual and Reproductive Health. Edns, Balaiah Donta, Kirsten M Vogelsong, Paul 
FA Van Look and Chander P Puri. Sha and Shaz Enterprises Mumbai, 451-470. 

Ministry of Health & Family Welfare (MOHFW) 2000, National Population policy 2000. New Delhi Department of 
family Welfare , Government of India, Available online at: http://www.health.nic.in 

Potts, Malcolm and Jean-Christophe, Fosto 2007, Population Growth Millennium Development Goals, February 
369, 9559, 354-355. 

Sharma A K 2009. Reproductive Health Management edited by Sunbath Deb, Akashi Publishing House New Delhi 
(India) pp361 to 362.  

 
 
 

 
 
 



 
11 
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Abstract: India has a long and complicated history of migration across eastern border particularly large-scale 

flows from Bangladesh to India. After India's independence in 1947 it has taken political dimension, documented 
and undocumented migration posing threat to India's national security. Among the Asian countries Bangladesh is 
sending most migrants to India, followed by Pakistan and Nepal. Though recent migration rate for documented 
Bangladeshi migration reflects negligible impact on population of India, undocumented migration is a burning prob-
lem. The report of the qualitative study by Population Studies Unit reflects that illegal migrants contributed to fertili-
ty of West Bengal and increased population of working age group. Indian politician have often encouraged Bangla-
deshi migration to garner their votes.  Bipartite agreement between India and Bangladesh for economic development 
of Bangladesh is essential to solve the root of the problem.   

 
INTRODUCTION 
Human beings are migratory since their emergence as a species. Migration is a global phenom-

enon and taking place since the dawn of civilization. India has a long and complicated history of 
migration across eastern border particularly large-scale flows from Bangladesh to India. After 
India's independence in 1947 it has taken political dimension, documented and undocumented 
migration posing threat to India's national security. While talking about transborder migration 
from Bangladesh to India, we are however aware that this is a controversial subject; it produces 
not only nationalist disputes, but also disputes within the country, between Hindu perceptions 
and Muslim perceptions, between fundamentalism and secularism.  

 
BACKGROUND OF MIGRATION FROM BANGLADESH TO INDIA  
Migration from Bangladesh can be decomposed into two parts one documented and other un-

documented migration. From the documented part which is obtained from decadal census of In-
dia one can have an idea of volume, sex ratio, trend, growth rate etc. There is no problem in 
identification of documented migration since it is recorded.  But the issue of undocumented mi-
gration is a severe problem for any country as there is no specific source from where it can be 
identified.  In India it is very difficult to trace undocumented Bangladeshi migrants since they 
mingle with common mass of West Bengal having same socio-cultural -linguistic background 
and homo-ethnic feature.  In recent years various reports and stories have been published in 
newspapers and magazines dwelling on what are alleged to be illegal migration from Bangladesh 
to India. Often such reports and stories are based on hearsay evidence without support of authen-
tic documents. It is true that presence of common border with Bangladesh has made it adminis-
tratively impossible to keep track of such migration.  India shares 4095 kilometer border with 
Bangladesh, the longest among all its neighbours. Of this four north east states – Tripura, Me-
ghalaya, Mijoram and Assam-- account for 1879 km while eastern states of West Bengal has a 
border running 2216 km along Bangladesh. 

Bangladesh was liberated from long rule of the British for the first time in 1947 and then from 
rule of Pakistan for second time in 1971.  Geographically, historically, and cultural-
ly(Chakrabarty et al 1997), Bangladesh forms the larger and more populous part of Bengal, the 
remainder of which constitutes the neighboring Indian state of West Bengal. From 1947 to 1971 
the region of Bangladesh was a province of Pakistan. As such, its official designation was changed 
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from East Bengal to East Pakistan in 1955. On March 26, 1971, the leaders of East Pakistan de-
clared the region independent as Bangladesh (Bengali for "Bengal nation"), and its independence 
was assured on December 16, 1971, when Pakistani troops in the region surrendered to a joint 
force of Bangladeshi and Indian troops. 

Ever since the Partition of the subcontinent and formation of East Pakistan and later Bangla-
desh (Sinha 1998), their nationals came to India with or without valid documents. Up to 1971, 
over 4.7 million Hindus had sought refuge in India, mostly in West Bengal, a state of India. The 
terror let loose by the Military Junta of Pakistan compelled about 10 million or more to cross 
over to India in 1971. Many went back after the Liberation War in 1971, but a sizable undocu-
mented section stayed back and mingled with the mainstream of India’s life. 

Though the border between Bangladesh and India demarcated, for cultural and historical rea-
sons free movement across the border is a common phenomenon. Coupled with the under devel-
opment of Bangladesh this free movement has resulted in large-scale undocumented migration of 
poor Bangladeshis to India. The demographers argue that such out migration of people from poor 
regions to the neighbouring  developed ones is bound to occur like water seeking its own  level.  
It is estimated that there are about 15 million Bangladeshi nationals living in India illegally (Nath 
2003).  Massive undocumented migration poses a grave danger to our national security, social 
harmony and economic well-being (Nath 2003).  According toan estimation by the Border Police 
Department about one thousand cross the border each day and enter West Bengal (Mukherjee 
2003).  

West Bengal, an Indian state, place of destination of poor Bangladeshis, is bounded by Bangla-
desh in the eastern side with 9 border districts e.g, Kolkata, 24 parganas (North and South), Na-
dia, Murshidabad, Maldah, West DinajPur (North and south), Darjiling, Kooch Behar and 
Jalpaiguri. 

Enemy / Vested Property Act was an effective tool for the extermination of Hindu minorities 
and one of the dominating force for illegal migration from Bangladesh to West Bengal. Attacks 
on Hindus in Bangladesh however are not a new phenomenon. The community has been discrim-
inated and harassed since partition of India in 1947.   Following the outbreak of war between In-
dia and Pakistan in 1965, the Enemy Property (Custody and Registration) Act (EPA) of 1965 
was promulgated in East Pakistan. The Act declared India as an enemy country. The major ob-
jective was to take control of the left-behind properties of the Hindu population who were forced 
to migrate. Even after the liberation of East Pakistan and establishment of Bangladesh, the Act 
was operative under new nomenclature called Vesting of Property and Assets (VPA) Order, 
1972. The impact of VPA was excellently analysed by A. Barkat, S. U. Zaman, A. Rahman and 
P. Poddar in 1997 (Barkat et al 1997). According to the study an estimated one million Hindu 
households were affected by EPA or VPA and dispossessed of total land area to the tune of 1.05 
million acres. The enlistment under VPA was mostly agricultural land followed by homestead. 
The Act seemed to create panic and feeling of insecurity among 10 million Hindus (Bangladesh 
Census 1974). The effects of EPA and VPA, and other political factors are believed to be respon-
sible for mass out-migration of Hindu population from Bangladesh from time to time.   

An enquiry into Bangladeshi immigration establishes that construction of Farakka Barrage did 
cause environmental destruction in Bangladesh and adversely affected sources of livelihood in 
Bangladesh and was responsible for illegal Bangladeshi migration (Saikia 2003). The Farrakka 
Barrage complex was completed and became ready to use in the beginning of 1975. In 1975 In-
dia built the Farakka dam 11miles from its border with Bangladesh and diverted water from the 
River Ganges to India’s Hoogly River to supply Calcutta. India’s water diversions are  blamed 
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for environmental damage that foced migration of Bangladeshis to border states of India. Farak-
ka Barrage has negative influence on agriculture, navigation, fisheries, forestry, salinity and var-
ious components of the ecosystem in the southwestern part of Bangladesh (particularly Khulna 
area). Environmental destruction due to water diversion caused loss of source of livelihood for a 
large population in Bangladesh. 

The other push factors that motivate illegal Bangladeshi migration are instability and economic 
depression poverty, lack of employment opportunity, struggle for livelihood, forced grabbing of 
landed property from minority group and lack of industrialization in Bangladesh. 

Political patronage to the poor Bangladeshi Migrants for vote banks has encouraged Bangla-
deshi migration (Seshan1998). 

 
OBJECTIVE 
This paper is devoted to pinpoint that though documented migration from Bangladesh to India 

has trifling impact on population of India undocumented migration is serious and grave concern 
for India. Volumes, sex ratio, spatial distribution, trend of documented migration have been pro-
vided using census records. An effort has been made to estimate recent migration rate or fresh 
migration rate to study the impact of migration on Indian population. Contributory factors and 
effects of migration and some policy issues are taken into consideration to tackle undocumented 
migration. 

 
SOURCES OF DATA AND LIMITATION 
Despite growing   international migration with emerging globalisation the necessary statistics 

to characterize migration volume, flows and trend are lacking in India.  This lacuna often stands 
in the way of monitoring changes over time, formulation and implementation of suitable migra-
tion policy. For developing world the availability of statistics on international migration flows 
has declined. Information on exact coverage and the meaning of statistics is hard to come by and 
difficult for international and national comparison. In India census is the most important source 
of data on migration. But population census is conducted after a gap of ten years. The census 
provide on the stock of migrants. It covers only stock of foreign migrants at the time of enumera-
tion. Information on outflow of citizens and foreigners is not available. 

 
DOCUMENTED BANGLADESHI MIGRATION 
Though India is recipient of immigrants from different continents of the world, almost the en-

tire migration to India (98 percent or more) is from elsewhere in Asia. Among the Asian coun-
tries (Ahmed 1989) Bangladesh is sending the most migrants to India, followed by Pakistan and 
Nepal (Fig 1). Reasons for migration from Asian countries to India are presented in Figure 2. 
Census 2001 provides data on reason of Asian migration only but does not provide data on Bang-
ladeshi migration by reason separately. So this lacuna often creates constraints and limits the 
study at certain stage.  Among the Asian immigrants which consist of more than 63 percent of 
Bangladeshi migrants, 14 percent males migrated for work /employment opportunity. About 24 
percent females migrated due to marriage. A large chunk (43percent female, 37 percent male) 
moved with family. It is observed that secondary or associated migration which is due to family 
migration constitutes an important component of migrants.  Migrants from Bangladesh to states 
of India (Table 1) reflect that West Bengal, a border state of India, is receiving highest (81%) 
number of migrants from Bangladesh and then followed by Tripura (8 percent) and Assam (4 
percent) as per 2001 census records. Other states and Union Territories including Maharashtra, 
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Andhra, Madhya Pradesh, Manipur, Karnataka, Delhi etc. account for more or less six percent of 
the migrants. There is sex and rural-urban differentials of these migrations to India. Table 3 
shows that sex ratios (females per 1000 males) of migrants are in favour of males in West Ben-
gal, Assam, Tripura states of India. From Figure 3 it is evident that West Bengal experiences in-
creasing trend of Bangladeshi migration since 1951. Spatial distribution of Bangladeshi migrants 
by districts of West Bengal can be viewed from Table 3 at a glance. The concentration of mi-
grants is observed mainly in North 24Parganas, Kolkata and Nadia district of West Bengal. 

 
GEOGRAPHIC PROXIMITY 
From the facts of documented   immigration from Bangladesh to India it is clear that geograph-

ic proximity plays a positive role to pull the migrants.  Among the immigrants from continents, 
India receives highest Asian Migrants. Among the Asian countries highest number of immigrants 
are observed from Bangladesh followed by Pakistan and Nepal. Similarly Indian states adjacent 
to Bangladesh i.e West Bengal, Tripura and Assam experience large share of migrants. The dis-
tricts of West Bengal, which are closer to Bangladesh i.e North 24 parganas, Nadia and Kolkata 
attract large volume of Bangladeshi Migrants.  Hence from macro to micro level migration or 
more specifically from international to local migration importance of geographic proximity can-
not be denied. In this context one of the important laws of migration explained by Raven stein 
(1885, 1886) can be cited. It states that most migrants travel short distance and with increasing 
distance the numbers of migrants decrease. This law is based upon the assumptions that the high-
er travel costs and a lack of knowledge of more distant places acts against large volumes of mi-
gration 

Table: 1 Migration from Bangladesh to selected states of India: 2001 Place of Birth data 
 

India/States/Uts Total Rural Urban 
Person Male Female Person Male Female Person Male Female 

India 100 100 100 100 100 100 100 100 100 
Tripura 7.98 7.78 8.29 10.78 10.39 11.22 4.4 4.29 4.52 

Assam 4.38 4.43 4.33 5.34 5.44 5.24 3.15 3.13 3.18 
West Bengal 80.98 81.49 80.43 75.09 75.96 74.16 88.58 88.59 88.45 
Orissa 1.30 1.28 1.32 2.08 2.04 2.12 0.3 0.30 0.30 
Other States/ 
Union Territo-
ries 

5.36 5.02 5.63 6.71 6.17 7.26 3.57 3.69 3.55 

 
Table: 2 Sex ratio (females per 1000 males) of Bangladeshi Migrants:2001 Place of birth data 

India/ States/Uts total Rural Urban 
India 899 899 898 

Tripura 964 969 946 
Assam 783 865 911 

West Bengal 887 878 897 
Orissa 927 931 899 

Other States/Uts 1002 1066 867 
 

Table 3: Immigrants flow from Bangladesh to West Bengal by District: 2001 (place of birth data) 
 District                % migrants    District         % migrants               District   %   

Darjiling            1.92          Murshidabad           1.6                       Bankura          0.27 
Jalpaiguri           7.61          Birbhum                 0.34                      Purulia            0.05 
Kooch Bihar      6.48          Barddhaman           4.96                      Medinipur      0.61 
Uttar Dinajpur   3.71           Nadia                     19.02                    Haora             1.26  
Dakshi Dinajpur 5.91     North 24 pargs          29.92                    Calcutta          5.85  
Maldah               3.07          Hugli                      4.75               South 24 Parga     3.31  
N.B Flows of the district receiving less than 1% of Bangladeshi migrants are not shown  
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 Fig1: Percentage of Immigrants to India from Asian Countries by sex : 2001 (place of last residence data)
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 Fig 2 Percentage of Immigrants from Asia to India by reason: 2001(last residence data)
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      Fig 3: Lifetime migrants from Bangladesh to West Bengal : 1951-
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RECENT MIGRATION/FRESH MIGRATION  
In this section we would like to focus attention on the impact of Bangladeshi migration on the 

population growth of India.  Population growth between two census dates for any geographical 
area can be decomposed into two parts. 

(a)Natural increase (birth in excess of death) and (b) increase or decrease in population growth 
due to migratory movement.  If any geographic area is closed one it will experience no impact of 
migration.  But in real world such area is never found in practice.  So where population is not 
closed problem arises in measuring the impact of migration.  The proportion of migrants to total 
population at any point of time is the cumulative effect of past migration. If the proportions of 
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migrants to total population are known at two successive census years their difference could in-
dicate fresh migration rate (Guha Roy and Datta 1995).  This can be formulated in the following 
way: 

Let    Pi-1 , Pi  =  population (observed) of India at( i-1)th and (i)th census. 
        M

i-1
, M

i  
  = Bangladeshi immigration at (i-1)th and ith census respectively. 

        m
i-1

, mi   =   proportion of Bangladeshi migrants to the population of India in the (i-1)th 

and    
        ith census  
        r       =   natural increase (exponential) of population 

        r/        =     r + R, 
        R       = fresh migration rate 
 
We have,  

It follows that mi and  mi-1  approaches each other from one census to another, the fresh migra-

tion rate tends to become smaller. Two conditions can be imposed for R to be positive and nega-
tive. This can be explained in the following way  

 
If   R >0, then 

                           - m i-1  >  - m i 

                            m i-1 < m i 
i.e. the proportion of immigrants to total population in the first census should be less than the 

proportion of immigrants to total population in the second census for R to be positive If   R  < 0, 
then, 
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         m i-1 >  m i 

i.e. proportion of immigrants to total population in the first census should be greater than pro-
portion of immigrants to total population in the second census for R to be negative. 

 
 Table 5: Migration from Bangladesh to India: 1991-2001 

                   
 Census :  1991 
Total Population in India(1991) total rural Urban 
Person 831345844 619030570 212315274 
Male 431530275 319408697 112121578 
Female 399815569 299621873 100193696 
Bangladeshi migrants to In-
dia(1991) 

   

Person 4041511 2372074 1669437 
Male 2126146 1244709 881437 
Female 1915365 1127365 788000 
 Census : 2001 
Total Population in India (2001) total rural Urban 

Person 1022442977 739410960 283032017 
Male 528981861 380064105 148917756 
Female 493461116 359346855 134114261 
Bangladeshi migrants to In-
dia(2001) 

   

Person 3742883 2101491 1641392 
Male 1970884 1106377 864507 
Female 1771999 995114 776885 

 
Volume of recorded Bangladeshi immigrants and   population of India   by sex and residence 

for census 1991 and 2001 are presented in table 5. Total population born in India was 831.3 mil-
lion as per 1991 census. It has increased to 1022 million as per 2001 census records. Document-
ed Bangladeshi migrants have decreased from 4.04 million to 3.74 million during 1991-2001. 
Documented intercensal Bangladeshi migrants reveal a declining trend both for male and female. 
Migrants have more propensities to move to rural areas compared to urban areas in both census 
years. 

Recent migration rates from Bangladesh to India during 1991-2001(Table 6) demonstrate that 
they are all negative and very negligible for rural and urban migrants by sex. It is expected that it 
will have very negligible impact on India with large base population.  It is observed that condi-
tion for R to be negative is satisfied here.  Proportion of migrants to total population i.e mi for 
rural and urban migrants by sex is higher for 1991 compared to that in 2001. Hence negative and 
very negligible recent migration rate from Bangladesh to India is observed. So it can be conclud-
ed that documented Bangladeshi migrants may have very trifling impact on population of India. 
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Table 6: Recent Migration Rate/Fresh Migration Rate from  
Bangladesh to India : 1991-2001 

Mi /Pi  (mi for 1991) : total rural urban 
Person .00480 .00380 .00773 
Male .00488 .00387 .00773 
Female .00478 .00373 .00780 
Mi /Pi   (mi   for 2001):    
Person .00363 .00283 .00573 
Male .00370 .00289 .00574 
Female .00356 .00275 .00579 
Recent Bangladeshi Migra-

tion rate R (1991-2001) : 
   

Person -.001180 -.00097 -.0020 
Male -.001185 -.00098 -.0020 
Female -.001185 -.00098 -.0020 

 
UNDOCUMENTED MIGRATION 
Though documented Bangladeshi migration reflects negligible impact on population of India, 

issue of undocumented migration is a burning problem. The unending flow of clandestine migra-
tion to India began with Partition of Bengal in 1947. It is a tragic fact of history that India’s inde-
pendence brought in untold miseries to millions of the countrymen who had been forced to leave 
their ancestral homes under compelling circumstances (Kar 2003).  

Ever since the Partition of the subcontinent and formation of East Pakistan and later Bangla-
desh in 1971(Sinha 1998), their nationals came to India with or without valid documents. Up to 
1971, over 4.7 million Hindus had sought refuge in India, mostly in West Bengal, a state of In-
dia. The terror let loose by the Military Junta of Pakistan compelled about 10 million more to 
cross over to India in 1971. Many went back after the Liberation War in 1971, but a sizable un-
documented section stayed back and mingled with the mainstream of India’s life. 

Just after partition in 1947 massive refugee migration took place and later all illegal migration 
was considered legal by Indian government. At present by undocumented Bangladeshi migrant it 
is meant as those who have entered India, from Bangladesh without valid document after 25 
March 1971. The cut-off date was decided on the basis of a national consensus arrived at the all-
party meeting in New Delhi on March 1980. 

In a recent study (Roy 2003) migration survey  enquiring residence history of the migrants us-
ing network sampling was emphasized.  In an another  study census data have been used to eval-
uate migration from Bangladesh to West Bengal. (Sen 2003). Chattopadhyay and Gupta attempt-
ed to measure undocumented population in some areas 24parganas during intercensal period on 
the basis of census data using some imputation techniques (Chattopadhyay and Gupta 2003). 

The Population Studies Unit of Indian Statistical Institute conducted a qualitative survey dur-
ing 2002-03 on the effects of undocumented migration from Bangladesh to West Bengal. A 
semi-structured schedule was canvassed to collect perception of professionals – political leaders, 
economists, demographers, journalists, health personnel and so on – to explore causes, conse-
quences and policy issues regarding undocumented migration from Bangladesh to West Bengal. 
In this study undocumented migrants are defined as those who have entered West Bengal without 
valid documents in post-1971 period. 

The study (Datta et al  2004) reveals that though undocumented migration from Bangladesh to 
West Bengal has been a continuous process, the peak period was during and after the Bangladesh 
liberation war in 1971. Immediately following Mujibur Rehman’s assassination on 15 August 
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1975, migration took place extensively. The main reasons for this massive migration during the 
period of 1971-80, as discerned from the multiple responses of different professionals are: 

 liberation war in Bangladesh  
 Mujibur's assassination in Bangladesh  
 political instability in Bangladesh  
 lack of safety and security for Hindu families mainly due to war  
 religious issue and communal tension affecting mainly Hindus during regime of 

Ziaur Rahman (1975-81).  
 economic and job opportunity in West Bengal  

 
EFFECTS OF UNDOCUMENTED MIGRATION 
The report of the qualitative study (Datta et al 2004) reflects that agricultural sector in West 

Bengal was improved wherever migrants have settled. Being hard working and industrious they 
helped to improve farming and production of food crops in West Bengal. Household industry 
including bidi, pottery, mat, candle, kantha stitch, ganjee factory, and Shantipuri tant have im-
proved since illegal migrants provided cheap labour. 

The study reveals proportion of working age males increased since they migrated in search of 
jobs. Illegal migrants having poor academic background are mostly engaged in informal sectors 
of West Bengal. They work as daily labourer, wage earner, maid servants etc. Lack of proper 
employment in the place of origin, working age males migrated for permanent settlement and 
earnings.  

It cannot be denied that West Bengal is receiving a flow of female working age group, though 
its impact in West Bengal is less significant. The main reasons of this flow can be clarified as 
follows: 
a) Since single income is not enough for the poor family, females tried to look for job in unor-
ganized sector.  
b) Easy availability of part time work as maidservant in households  
c) Easy availability of information for job from those who already work in West Bengal  
d) They could engage themselves as flowers and vegetables sellers 
e) They could be engaged at lowest possible wage. 

Migrants contributed to fertility of West Bengal, and the reasons can be attributed to a) illitera-
cy of migrants b) migration by family, c) unawareness about family planning, d) lack of easy ac-
cess to  scientific family  planning  method, sexual abuse and unwanted children. 

Most of the respondents of the perception study (Datta,2005) believe that undocumented mi-
grants from Bangladesh have contributed to increase in working age male and female, child mor-
tality and adult mortality in West Bengal. The reasons of faster population growth due to this in-
flux can be attributed to a) illiteracy of the migrants, b)migration by family, c) unawareness 
about family planning, d) lack of easy access to Family Planning method 

Continuous inflow of migrants enhanced the pre-existing slum, increase the density of occu-
pants in certain areas which influenced the water supply, health facility, education with utter in-
efficiency. 

 
CONTRIBUTORY FACTORS TO MIGRATION 
Motivation for migration can be explained by mechanical metaphors – centrifugal and cen-

tripetal forces(Datta 2004).  The centrifugal impulse does not have strong effect if the centripetal 
impulse is weak. The centrifugal impulse attribute to the push factors operating at the centre of 
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origin, whereas the centripetal impulse relates to pull factors  that identify the positive character-
istics at the centre of destination. It appears that economic opportunities in terms of job availabil-
ity in primary, and informal sectors, political stability, secularism in India worked as centripetal 
force  for illegal Bangladeshis.  Such centripetal forces have been strengthened by centrifugal 
forces e.g low level of economic development, insecurity of minority group (Moshin 1997), 
domination of religious fundamentalists (Pathania 2003) in Bangladesh and has possibly caused 
illegal Bangladeshi migration to West Bengal. 

The underlying factors for migration is economic, demographic and  political. 
a) Economic push factors that motivated people to leave Bangladesh have been 1) Instability 

and economic depression in Bangladesh, 2) Poverty, 3) Lack of employment opportunity, 4) 
Struggle for livelihood, 5)Forced grabbing of landed property from minority group in Bangla-
desh, 6)Economic insecurity. 7) Lack of industrialization 

b)Another factor motivating migration to India is demographic disproportion especially for mi-
norities (Hindus) in this densely populated country having roughly a density of 780 per sq km as 
against half that number on Indian side of the border. 

c) Use of Farakka Barrage in 1975 (Mishra 1978) caused environmental (Swain 1996) destruc-
tion in Bangladesh and adversely affected sources of livelihood in Bangladesh(explained earlier) 
and was responsible for illegal Bangladeshi migration (Saikia  2003) to India. 

d) Enemy / Vested Property Act was an effective tool for the extermination of Hindu minorities 
and one of the dominating force for illegal migration from Bangladesh to West Bengal. This has 
been explained in beginning of the study. 

e) Political instability, fear of riots and terrorism in Bangladesh inhuman attitude and activities 
of the political leaders, domination of religious fundamentalists in Bangladesh worked as push 
factor. 

f) Being cheap labor the Bangladeshis find easy acceptance as “domestic helps” in Indian 
homes, which keeps proliferating by ever increasing demand for domestic helps 

g)Geographic proximity, cultural similarity, homo-ethnic climate act as a pull factor for the 
migrants. 

h)Political patronage to Bangladeshi migrants worked as a pull factor for migrants.  Politics 
saw in the human misery of migrants a great chance to build up a vote bank. Overnight Shahul 
Hameed became Shailesh Kumar and the local MLA (Member of Legislative Assembly) happily 
testified that he had known Shailesh Kumar as a resident of this place in West Bengal for three 
generation. It was an act of  profane dishonesty . And the Sailesh kumar got a slum house , a ra-
tion card and finally entry into the voter list.  All kinds of dubious elections were held (Seshan 
1998). Illegal migrants are illegally enrolled in voter list and used as vote banks. Indian politi-
cians  have often encouraged Bangladeshi migration to garner their votes (Seshan 1998 ). The 
political parties try to encash migrants’ wretched condition by providing patronage from their 
end (Seshan 1998 ) The above report published in a weekly newspaper confirms the findings ob-
tained from perception study(Datta  2004) where  opinion of sociologist, doctor and journalists  
supported political patronage to migrants.  

 
MIGRATION POLICY 
The following steps are recommended to combat illegal migration from Bangladesh to India 
a) The national Register of Citizens should be updated and computerised and separate register 

of stateless citizens should be maintained. 
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b)  Multi- purpose photo identity card (Mukherjee  2003) should be given to all nationals with a prior-
ity to border districts. 

c)Border fencing must be completed very soon, but in terms of cost and quantity it may not be 
possible to provide complete border fencing, but there must be proper lighting arrangements for 
the fence. 

d) Corrupt security officials involved in helping undocumented migration process should be pun-
ished. 

e) It is recommended to have meaningful dialogue with Bangladesh Government to stop further 
infiltration and to make them ready to take back detected undocumented migrants. 

f) Land purchasing by the illegal migrants must be stopped by enacting a legislation and also 
by declaring all such purchases as illegal. 

g)Creation of public awareness against illegal migration can add a new dimension 
h)The Census of India does not make any special efforts to identify the illegal migrants. There-

fore, there has to be some mechanism either to have some separate agency for surveying such 
immigrants or additional questions be added in the schedules of census and should be asked to 
the doubtful foreign nationals in areas where immigrants are settled.  

i)Bipartite agreement between India and Bangladesh for economic development of Bangladesh is 
essential to solve the root of the problem. 

 
CONCLUSION 
Recorded evidence reflects that Bangladeshi migration to India has declined over the decade 

1991-2001. Migration to West Bengal shows increasing trend during 1951-2001. Migrants have 
more propensity to move to rural areas compared to urban areas in both census years. From cen-
sus data it is also revealed that  recent migration rate for documented Bangladeshi migrants to 
India is very negligible indeed and hence it has trifling impact on population of India. But un-
documented migration from Bangladesh is a burning problem for India at present. Massive un-
documented migration poses a grave danger to our national security, social harmony and eco-
nomic well-being.  Perception of professionals obtained from qualitative survey points out that 
illegal migrant contributed to fertility of West Bengal, and increased population of working age 
group. Indian politicians have often encouraged Bangladeshi migration to garner their votes (Se-
shan 1998). Bipartite agreement between India and Bangladesh for economic development of 
Bangladesh is essential to solve the root of the problem. 
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Abstract: Demographic ageing and declining domestic labour force is set to have drastic consequences for Eu-

rope, which will put unsustainable pressure on pension, health and welfare systems and result into adverse outcomes 
for economic growth and taxation, if unchecked. If EU countries are serious about moving towards a knowledge 
society, there is need to enhance economic efficiency and upgrade skills of existing population to address this de-
mographic challenge. Besides, EU must make concerted effort to attract immigrants, as without migration, EU will 
not be able to meet future shortages of labour and highly skilled. Given the high levels of skilled employment, re-
cruitment of migrants from third countries is increasingly appearing as main option to meet growing demand for 
high skilled labour. Due to demographic and economic reasons, European countries will either remain or become 
immigration countries, which call for pro-active migration policies and measures to identify future labour and skills 
gaps. In medium- and long-term, EU countries will have to compete with other OECD countries for highly skilled 
migrants. Therefore, EU’s demographic challenge should be addressed through broadly two sets of complementary 
policies: boosting labour market participation rates, and implementing a balanced, fair and proactive immigration 
policy. 

 
INTRODUCTION 
Demographic change is a global phenomenon. It is due to declining fertility and increasing life 

expectancy. This causes demographic aging during 21st century. By 2050, Europe will most like-
ly to be confronted with some population decline. The age group 0-15 is already shrinking. Eu-
rope currently faces declining working age populations.  United States (US) will experience sus-
tained population growth until 2050 and most likely throughout 21st century. China is still grow-
ing, but facing slow demographic growth. The population decline is expected to start around 
2025 (UN, 2005, 2007). In developing countries, demographic momentum will, for some time, 
lead to rising numbers of births. The fertility rate declines rapidly. This will lead to a further rise 
in population and labour force (Chesnais, 1990). Until 2050, median age in European Union 
(EU) countries will rise to 48 years. Discrepancies in demographic situations have already con-
tributed to rising migration from developing countries to European nations. Size and direction of 
international migration flows are driven by demographic, economic, and political gaps between 
countries and regions. Rising demographic gap between Europe and developing countries, how-
ever, can also be seen as an opportunity for welfare-improving demographic arbitrage. It is a 
win-win solution for migrant-sending developing countries, the migrant-receiving European 
countries and for the migrants themselves (Holzmann and Munz, 2004). Migration has an im-
portant role in sending remittances as an instrument of development in home countries too 
(Maimbo and Ratha, 2005; Caglar und Schiff, 2005; World Bank, 2005).  

Net benefits of migration and their distributive effects between and within countries depend on 
skill composition of migrants as well as of labour force in sending and receiving countries 
(Drinkwater et al., 2003; Commander, Kangasniemi and Winters, 2003; Borjas, 1999). Selecting 
migrants with appropriate skills creates benefits for host country but risks for origin country. 
Keeping in view, the benefits of brain gain and brain circulation, skill composition of migrants 
and potential collaboration between host and origin countries are important. This may extend to 
formation of skills, co-financing of education, certification of skill levels, and acquisition of bet-
ter information about skill levels (Holzmann and Munz, 2005). Experience in host countries re-
veals substantial underutilization of skills of migrants due to information gaps and uncertainties 
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regarding value of skills, including academic training received abroad (Reitz, 2005). Thus, lon-
gevity and low fertility in European countries leads to demographic aging and shrinking domes-
tic populations and labour forces. Given the high levels of skilled employment, recruitment of 
migrants from developing countries is increasingly appearing as main option to meet growing 
demand for high skilled labour. Due to demographic and economic reasons, European countries 
will either remain or become immigration countries. It calls for pro-active migration policies and 
measures to identify future labour and skills gaps. In medium- and long-term, EU countries will 
have to compete with other Organisation for Economic Co-operation and Development (OECD) 
countries for highly skilled migrants. Therefore, European countries have a genuine incentive to 
compare its efforts and experiences with developing countries. EU should develop a genuine in-
terest in becoming more attractive for highly skilled migrants. With above backdrop, an attempt 
has been made to understand the prospects and consequences of demographic ageing in Europe 
and the potential demographic and migratory arbitrage between Europe and developing countries 
with youthful and growing population. 

 
EUROPEAN POPULATION SCENARIO 
Many EU member states and other parts of Europe experience lowest fertility worldwide. On 

average European women have 1.4 children. In order to keep domestic (native or non-immigrant) 
populations constant, an average of 2.1 children would be necessary. Turkey is only country 
where fertility is above this level (2.4 children per woman) compared to France (1.9) and several 
Scandinavian countries (Iceland: 1.9, Norway: 1.8, and Sweden: 1.7) where fertility is just below 
2 children per woman. Austria, Germany and Switzerland are all close to European average 
(1.4). Most countries in East-Central and Southern Europe have very low fertility. Lowest fertili-
ty levels are experienced in Czech Republic, Italy, Slovakia and Ukraine (below 1.2 children per 
woman). Many parts of Europe belong to group of countries with highest life expectancy world 
wide. Europeans have on average a life expectancy at birth of 70 years (men) and 78 years 
(woman). In Iceland (79.0), Switzerland (78.6) and Sweden (77.9), male life expectancy reaches 
record levels while female life expectancy is highest in Switzerland (83.7), Spain (83.6) and Italy 
(82.9) (OECD, 2006).  

In 2005, Western and Central Europe still experienced population increase. In EU27+ total 
population growth was +2.1 million or 4.4 per 1000 inhabitants. This increase in total population 
was based on a net gain from international migration (+1.8 million people; 3.7 per 1000) and a 
small natural increase (+300,000 people; 0.7 per 1000 inhabitants). Some 85% of Europe’s re-
cent population growth is resulting from international migration. In contrast, immigration ac-
counts for less than 50% of US population growth. Majority of EU member states continue to 
have some population growth. In 2005, relative to population size this increase was largest in 
Cyprus (+31.3 per 1000 inhabitants) followed by Ireland (+20.2) and Spain (+17.1). Estonia (-
2.8 per 1000), Germany (-0.5 per 1000), Hungary (-2.1), Latvia (-5.4), Lithuania (-7.0) and Po-
land (0.7) had a declining population. Bulgaria (-7.4) and Romania (-2.5) also experienced de-
clining numbers of residents. In coming years, however, number of countries with declining do-
mestic population will increase (UN, 2007). 

Today most countries of Europe have a positive net migration balance. In 2005, net migration 
was largest in Spain (+652,000) and Italy (+338,000), followed by the UK (+196,000), France 
(+103,000), Germany (+99,000), Portugal (+64.000), Austria (+61,000) and Ireland (+47,000). 
In Central Europe and the Baltic (EU 8) the Czech Republic experienced largest net migration 
gain (2005: +36,000). But Hungary, Slovakia, Slovenia also had a positive migration balance. A 
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considerable number of European countries had both an excess of births over deaths (positive 
natural growth) and a positive migration balance. Several countries, in particular Czech Repub-
lic, Italy, Greece, Slovenia and Slovakia, only showed population growth because of immigra-
tion. In Germany and Hungary gains from migration are not large enough to stop population de-
cline; but recent population decline would have been much larger without a positive migration 
balance. Only a few countries, in particular Baltic States, Poland, Bulgaria and Romania experi-
enced both an excess of death over births (negative natural growth) and a negative migration bal-
ance (UN, 2007). 

Today EU27 and associated countries have over 500 million inhabitants and of them some 42 
million are regular international migrants. They represent 8% of Western and Central Europe’s 
(EU27+) total population. A minority of these migrants have come from other EU member 
states. At least one in four has migrated from one of today’s EU member States into another 
Western or Central European country and remaining 30 million have come from other parts of 
Europe and from other world regions. Germany has by far largest foreign-born population (10.1 
million), followed by France (6.3 million), UK (5.1 million), Spain (4.5 million) and Italy (2.5 
million). Relative to population size, two of Europe’s smallest countries, Luxembourg (37.4%) 
and Liechtenstein (33.9%), have largest stock of immigrants, followed by Switzerland (22.4%), 
two Baltic States (Latvia 19.5% and Estonia 15.2%) and Austria (15.1%). In the majority of 
West European countries, foreign-born population accounts for 7-15% of total population. 
Among new EU member states of Central Europe, Slovenia has the highest share of foreign-born 
residents (8.5%) followed by Czech Republic (4.4%) (Munz et al., 2007). 

 
PROSPECTS FOR LABOUR FORCE PARTICIPATION AND MIGRATION 
In absence of mass immigration (zero migration variant) Western and Central Europe’s labour 

force would decline from 227 million in 2005 to 201 million in 2025 (-26 million or - 12%) and 
to 160 million in 2050 (-66 million or -29%) (UN, 2005). If by 2050 all EU countries could 
match labour force participation rates (assuming steady incremental change, 50% between 2005 
and 2025, 50% between 2025 and 2050) of three European countries (Denmark, Iceland, and 
Sweden) currently having highest participation rates, Western and Central Europe’s work force 
would increase (medium variant with immigration) to 233 million in 2025 (+3%) and only then 
start decreasing to 222 million in 2050 (-2%) compared with 2005 (Holzmann and Munz, 2005). 
In the absence of migration (zero migration variant) labour force would slightly decrease to 222 
million in 2025 (+2%) and then decline to 195 million in 2050 (- 16%55) (Koettl, 2005). If, 
however, by 2050 all EU member states would manage to increase female labour force participa-
tion in age groups 15-65 to (national) level of male labour force participation, Europe’s work 
force would stagnate (medium variant with immigration) at 224 million in 2025 (-1%) and only 
then start decreasing to 205 million in 2050 (-10%) (Holzmann and Munz, 2005). In the absence 
of migration (zero migration variant) labour force would stagnate at 225 million in 2025 (-1%) 
and then decline to 179 million in 2050 (-21%) (UN, 2005). 

An increase in retirement age by 5 years until 2025 and by 10 years until 2050 would lead to a 
slightly growing European work force (medium variant with immigration; 2025: 228 million; 
+1%) and only then to subsequent decline (2050: 216 million; -5%) (Holzmann and Munz, 
2005). Even in absence of migration (zero migration variant) labour force would decline to 218 
million in 2025 (-4%) and then continue to decline to 190 million in 2050 (-16%) (Koettl, 2005). 
In the absence of mass migration, a combination of labour force participation rates for all EU and 
a rise in retirement age by 10 years until 2050 could compensate for impact of demographic ag-
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ing on work force. By 2050, Western and Central European work force will be 228 million 
(2005: 227 million). Without mass immigration, female labour force participation rates at male 
levels in all EU countries plus a rise in retirement age by 10 years until 2050 – would still lead to 
a decline of Western and Central Europe’s work force to 206 million (2005-2050: -21 million or 
-9%). And a combination of current male labour force participation rates for men and women in 
all EU countries – would lead to a slightly smaller decline of Western and Central Europe’s work 
force to 215 million (2005-2050: -12 million or -5%) (UN, 2005). 

 
COPING WITH DEMOGRAPHIC AGING  
Three main coping strategies have been advocated to tackle demographic ageing focusing on 

higher labour force participation, higher retirement age and pro-active migration policy.  
i. The strategy of higher labour force participation rates primarily applies to countries where 

participation rates of women and immigrants are below EU average (Ageirsdottir, 2004; EC, 
2002, 2003a, 2004; Independent High Level Group, 2004). In 2003, EU15 countries on average 
had a male labour force participation rate of 78.3% (for population age 15-65) and a female la-
bour force participation rate of 60.8% (for population age 15-65) leaving room for considerable 
increase of the latter (EC, 2005a). This, however, would require better child care facilities and 
schools that take care of children all day. 

ii. The strategy of higher retirement age applies to countries where actual retirement age is well 
below legal retirement age (Ageirsdottir, 2004; Bishop, 2005; EC, 2002; Independent High Level 
Study Group, 2003). In more than half of EU25 countries actual male retirement age has fallen to 
or even below age 60 whereas female retirement age already is below age 60 due to which em-
ployment rate for people aged 55-65 was 40.2% in 2003 – far below the European objective of 
50% defined by the Lisbon agenda (EC, 2004, 2005a; Independent High Level Group, 2004). 
After reaching this goal a rise in legal retirement age should also be considered. The employment 
rate of 65-74 year olds in EU was 5.6% in 2003, compared to 18.5% in the USA (EC, 2005a). 

iii. The strategy of pro-active economic migration policy applies to countries with current and 
future shortages of labour and skills (EC, 2003b, 2005b; Holzmann and Munz, 2004; Papademe-
triou, 2003; Reitz 2005). In recent years, annual net immigration to EU25 was 1.2 million peo-
ple. In 2004-2005 it peaked at 1.7 million per year. During this period Spain, Italy, the UK and 
Germany were the destination of more than 2/3 of this net inflow. In the early 2000s nearly 40% 
of all residence permits issued in EU15 were granted for employment whereas 30% were granted 
for family reunion (OECD, 2004). This, however, do not give full picture. For example, in sever-
al EU countries economic migration takes place to a larger extent in the form of seasonal and 
temporary labour migration and irregular labor migration of same magnitude (Holzmann and 
Munz, 2004, Papademetriou et al., 2004). Only a small proportion of newly arriving migrants are 
selected according to their skills and professional experience. France and UK have introduced 
legislation, which offers fast-track immigration to highly skilled applicants. From development 
perspective, it is argued that this might lead to higher brain-drain with negative implications for 
developing countries. 

 
NARROWING DEMOGRAPHIC GAP THROUGH MIGRATION  
After 2010, many European countries will have to develop pro-active migration policies to 

meet burgeoning demographic and economic needs. During short term, East-West migration will 
continue to play a role in European countries (Fassmann and Munz, 2002; Krieger, 2004). How-
ever, in medium and long term, highly skilled migrants will inevitably be recruited from other 
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world regions. Therefore, European countries will have to compete with traditional countries of 
immigration, in particular Australia, Canada and the US, for qualified migrants to fill labour 
gaps. The developing countries in general and developing Asian countries including China and 
India in particular could be potential sources of supply of highly skilled. The challenge will be to 
put Europe in a position that allows EU countries to attract and recruit migrants matching EU 
labour market needs. In this context a pro-active immigration policy can play a crucial role in 
tackling shortages of highly skilled (Holzmann and Munz, 2004). 

The possible contribution of future migration can be assessed by taking demographic projec-
tion without migration. At current labour force participation rates and in absence of migration 
(zero migration variant) Western and Central Europe’s labour force would decline by 26 million 
during 2005-2025 and 66 million during 2005-2050 (UN, 2005). Labour migration might com-
pensate for whole “gap”. Between 2005 and 2025, EU countries would have to add an annual net 
amount of 1.3 million migrants at working age to its work force and between 2025 and 2050 and 
this number would need to increase to 1.6 million migrants annually. Assuming that 70% of 
newly arriving immigrants join work force, annual net gain from migration would have to be in 
1.9-2.0 million annually until 2025 and 2.3 million annually between 2025 and 2050. Between 
2005 and 2050, a net migration gain of 95 million people at working age (15-65) would be re-
quired to add 66 million economically active migrants to Western and Central Europe’s labour 
force. This would lead net migration well above European levels of the last decades (Koettl, 
2005; Holzmann and Munz, 2005). Due to demographic trends, it would be possible to recruit 
labour migrants in larger numbers from developing countries. The demographic and migratory 
arbitrage between Europe and developing countries would be a possibility. However, net immi-
gration of 90-100 million people over 45 years is beyond Europe’s integration capacity. One 
thing should also become clear. The developing countries including Asian countries cannot solve 
their employment problems by just “exporting” surplus labour, therefore, economic and labour 
market reforms will also be necessary to cope with rapid increase of working age populations. 

In foreseeable future, the demographic projections indicate a decline of native working age 
population in Europe. The accurate projection of highly skilled is uncertain due to volatile eco-
nomic factors and unforeseeable policy developments in years to come. While demographic pro-
jections give a clear picture for next 40 years, projections of emerging skills gaps cannot realisti-
cally cover more than a 15-year time frame at most. More accurate or disaggregated projections 
may not even be possible for such a time span (Boswell et al., 2004). The qualifications, experi-
ence and personal abilities of highly skilled migrants are most likely to help match shortages of 
labour and skills. There are best chances to integrate probably highly skilled migrants, who are 
able to adapt to changing conditions. A pro-active migration policy must be put in place to assess 
both qualifications and adaptability of potential immigrants (Holzmann and Munz, 2004; Pa-
pademetriou and O’Neil, 2004). Due to international competition for talent and skills, European 
countries will have to establish selection and admission mechanisms and offer the migrants suf-
ficiently attractive conditions. The projections of acute shortages of highly skilled may provide a 
basis for policy planning in education, labour market, welfare or social reforms. Due to political 
sensitivity of immigration, it is likely that migration policy will remain subject to more short-
term, ad hoc planning (Boswell et al., 2004).  Therefore, EU is well placed to develop medium 
and long-term migration policies to cope with the demographic and economic challenges. 

Recently, Western Europe has become one of the most important destinations of international 
migration. Due to projected demographic and economic imbalances, Europe continues to manage 
economically motivated migration for its own benefit. Thus, future highly skilled labour market 
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needs will lead to high competition among EU countries and between OECD countries as they 
will try to recruit attractive potential highly skilled immigrants. Therefore, there is urgent need 
for policy co-ordination and integration to ensure equal opportunities to all involved. Potential 
highly skilled migrants will inevitably be recruited from Asian countries including China and 
India, for which Europe will have to compete with traditional countries of immigration - US, 
Canada, and Australia, for highly skilled to fill labour market gaps. Therefore, the main chal-
lenge will be attract and recruit highly skilled matching EU labour market needs. Therefore, 
there is need for a pro-active approach to immigration could play a crucial role.  In this context, 
future selection mechanisms should therefore assess adaptability, qualifications, experience, and 
personal abilities of potential immigrants. Besides, due to international competition for talent and 
skills, European countries will also have to offer highly skilled migrants sufficiently attractive 
conditions. Qualification bottlenecks on national labour markets are increasing. Demographic 
change significantly adds to this trend.  Immigration of highly skilled from outside EU could 
possibly compensate for decrease in natural population growth and growing labour mobility in 
Europe. However, demand for talents will generate trade offs as highly skilled are urgently need-
ed for transition towards sustainable development in their home countries too. Brain-drain is 
counterproductive in more than one way. 

 
POLICY OPTIONS 
The demographic policy options include essentially a higher total fertility rate (that is, more 

children per family) and higher labour force participation of existing population and increased 
immigration. Besides, substantial proportion of migrants returned to their home country after 
years of work abroad. Governments of host and origin countries may wish to encourage return 
migration for various reasons such as remittances, investment capital, return of human capital, 
and transfer of knowledge and skills in sending countries and host countries may support return 
migration to stress temporary nature of immigration for political reasons. However, such deci-
sions by migrants are very much distorted by lacking or incomplete portability of social benefits 
in the form of pensions and health care due to which many migrants do not return to their home 
country. Non-demographic policy options include intelligence, innovation and creativity, human 
talent, education and skills and reforming higher education, funding R&D and regulating innova-
tion and creativity. 

i. Higher total fertility rate 
In given scenario, one potential demographic policy option is to achieve replacement-level 

TFR at earliest. This would stabilize labour force in long term and create long-term population 
growth through an increase in life expectancy (or immigration). The past decline in TFR has al-
ready reduced number of women of child-bearing age. The increase in crude birth rates (CBRs) 
would be limited. There will be time lag before any increases in births have an effect on labour 
market (some 15, 20, and more years). Furthermore, this policy option would contribute to an 
immediate deterioration in total (demographic) dependency ratio, that is, the sum of youth de-
pendency ratio (ratio of ages 0–14 to ages 15– 64) and old-age dependency ratio (ratio of ages 
65+ to ages 15–64).  

ii. Increased labour force participation 
A second option to correct for population aging is to increase the share of population partici-

pating in labour market, including women and elderly. An increase in labour force participation 
can expand total labour force and hence may compensate for a fall in population in potentially 
active age brackets. If active population continues to decrease, even a partial compensation will 
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require a continuous increase in labour force participation rate. Formulating and implementing 
effective strategies is first step to boost labour force participation with objective to keep women 
with young children, and older workers to remain in labour force. There is need to improve 
women employment rates by proving equal opportunities and non-discrimination as well as child 
care programmes and school systems supporting working parents. 

There is need for removing legal, administrative and cultural barriers to promote greater intra-
EU labour mobility through full portability of welfare and pension rights, improved language 
training, full recognition of academic degrees as well as professional skills in non-discriminatory 
environment across EU. In addition, current early retirement practices should be discouraged by 
making retirement an option rather than an obligation. Therefore, working life should be pro-
longed through an increase in actual as well as statutory pension age. Training programmes, 
working conditions and pension systems should be adapted to promote recruitment and employ-
ment of older workers. 

iii. Increased immigration 
Internal measures will not be sufficient to rectify fully the consequences of demographic 

change and future labour supply. By 2050, EU labour force would decline by 68 million. Addi-
tional 100 million labour would be needed to fill the likely gap and such a large net intake over 
next four decades is neither likely nor necessarily desirable. However, labour immigrants will be 
part of solution to Europe’s future labour and skills shortages. EU will need to develop a pro-
active approach to immigration. Thus, there is a need for a shift in attitudes. Immigration is often 
perceived as a burden to be shouldered rather than an opportunity to be seized. Europe has much 
to learn from direct competitors like Australia, Canada and US for talented and skilled immi-
grants. EU needs to develop a common immigration policy with aim of attracting most qualified, 
talented and motivated immigrants while taking measures to prevent loss of human capital in 
origin countries. 

Such policy should set out a specific medium-to long-term strategy for targeting skilled immi-
grants. The readily accessible information focusing on advantages and common criteria for ac-
ceptance of immigrants (a points-based or assessment system) should be available in tune with 
needs of EU member states. Besides, wide-ranging integration and absorption initiatives are 
needed at EU, member state and local levels to identify and meet the needs of immigrant and 
non-immigrant populations. Immigrants should enjoy same social rights as EU nationals. The 
potential of immigrants should be tapped through investment in language, vocational training 
and general education combined with determined anti-discrimination strategies. All forms of dis-
crimination against immigrant workers and their families should be removed. 

Increased immigration promises a number of direct advantages for migrant-receiving countries. 
Most of migration typically takes place among person’s ages 25 to 35 years. Hence, immigration 
immediately increases labour force, while only gradually contributing to a higher dependency 
ratio, first through their children and only much later through their receipt of pension benefits. 
There is elastic supply of migration-willing individuals in developing countries and developing 
Asian countries. This policy may compensate extremely well in population gaps (quantitative 
terms) and with an appropriate filtering mechanism, may also compensate for gap in skills 
(qualitative terms). Besides, with appropriate policies and incentives, a proportion of migrants 
may be induced to return to sending country, if required. The experience with such gap filling 
immigration approaches, however, has met its limits. 

Each of broad policy approaches - higher fertility rate, higher labour force participation, and 
larger migratory inflows - may partially or even fully help to stabilize labour force. However, 
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actual supplementary policy measures to achieve such changes may not be available, effective or 
efficient, or may create problems of their own. Therefore, additional supplementary policy initia-
tives are required to increased fertility rates, labour force participation and more immigration. 
There is need to understand what governments can do to influence fertility decisions in a cost-
effective manner. Two sets of public instruments are typically used to influence fertility decision: 
offer direct monetary or real transfers and reduce the opportunity costs of female labour force 
participation.  

a. Provide transfers in cash or kind 
Monetary transfers to families with children for income support, pro-natal considerations, or 

both are provided to influence fertility decisions. This includes birth premiums, parental leave, 
family allowances and housing allowances or preferential access to housing.  Such transfers in-
troduced during sluggish labour markets may influence timing and spacing of children. But long-
run effects on TFR of mere transfers on their own seem to be very small.  

b. Reduce opportunity costs of female labour participation 
Limited effectiveness of traditional pro-natal instruments and wish of many well-educated 

women to manage both a professional career and a family have focused attention on appropriate 
policy measures. These includes access of families with children to day care centers (creches, 
kindergarten, full-day schools) or availability of nannies or live-in maids at reasonable prices and 
non-intrusive administrative procedures. In this context, government actions can be highly sup-
portive and effective if implemented through budget expenditures. An increase in labour force 
participation can be affected at three levels - raising women participation closer to men, raising 
work participation for all workers and genders at all ages, and raising work participation of elder-
ly workers.  

Female work participation is closely linked to education level and incentives and aspirations of 
women to use their educational achievements. Women’s inclusion in labour market contributes 
to a delay in age at first birth. An increasing proportion of women are having their first child at 
40 years or later. Such phenomenon contributes to higher female work participation, but reduces 
total number of children per woman.  

iv. Promoting intelligence, innovation and creativity  
Highly skilled knowledge-based creative industries and services have expanded significantly in 

recent past. It becomes main source for employment and economic dynamism in Europe. EU’s 
competitive advantage is not measured in wage costs. Intelligence, innovation and creativity 
have become relevant benchmarks and these are insurance for future prosperity.  

v. Tapping human talent 
The demand for high value products, markets and skills is increasing, however, Europe is fall-

ing behind in skills race. By 2025, Asia may be at forefront of scientific and technological devel-
opments. Nearly a million Chinese and Indian students will study abroad. It will bring a wealth 
of talent and experience back to their Asian homelands. In contrast, relatively small proportions 
of European students are studying outside Europe. In tertiary-level education, EU is equally lag-
ging behind. There are only 27 universities amongst world’s top 100, compared to 57 in US. 
Thus, a better use of human talent will be key strategic instrument. It will ensure upward mobili-
ty for individuals and progress for European society at large. If EU is to realise benefits of 
knowledge society, it must deliver excellence at all stages of education, continuously upgrade 
skills, and create a social, economic and regulatory environment in which research, creativity and 
innovation can flourish. 
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vi. Upgrading education and skills 
Too many European citizens and developing country nationals living in Europe do not have 

access to education systems of highest quality. Therefore, urgent action is needed to address this 
situation by providing professional teachers, developing flexible and open curricula capable of 
nurturing curiosity and creativity among children and strengthening links between public educa-
tion systems, business and society. 

vii. Building a network of top-level higher education institutions 
There are not enough first-rate universities in EU, making Europe less attractive to top-

qualified graduates. EU needs to remedy this situation by building a network of top-level higher 
education institutions. Quest for excellence requires critical mass and competition. Administra-
tive and financial autonomy of universities must also be encouraged. High income students 
should contribute to mounting cost of education and scholarships. Loans should be made availa-
ble to students who need financial support. There is need to promote competition between uni-
versities to improve governance, accountability and transparency. Universities must initiate nec-
essary steps to improve skills of the graduates needed by markets.  

viii. Raising stakes for R&D spending 
Concerted efforts are required to reach ‘Europe2020’ target of 3% expenditure on R&D and 

creation of an “Innovation Union” through budgetary reallocations, greater private sector funding 
and public-private partnerships. New forms of partnership are needed at public and private com-
panies for continuous pooling of knowledge in research and innovation. EU must encourage de-
velopment of “European poles of excellence” and ensure that such process would not lead to cre-
ation of “intellectual deserts”. 

ix. Regulating innovation and creativity 
EU is well placed to become a leader in new service industries such as financial services, next 

generation digital services, energy solutions and services to promote health and learning for 
which service providers are needed to be supported by a Europe-wide market and a new regula-
tory environment where innovation and creativity can actually flourish. Besides, EU must reform 
rules regarding intellectual property and offers effective protection on a European scale. Flexibil-
ity and responsiveness should be backbone of any regulatory framework in this field. 

 
CONCLUSION 
European demographic ageing is influenced by low fertility, increasing life expectancy, and 

projected shrinking of native populations in decades to come. Demographic prospects in Asian 
countries is determined by higher but declining fertility, increasing life expectancy and overall 
growing projected population. Currently, Europe faces rapid demographic ageing. During 2005-
2050, median age of EU’s population is projected to rise by 10 years: from 38 to 48 years. Thus, 
demographic ageing is inevitable. However, future labour force and working population are not 
determined by population dynamics alone. In this context, European countries have a variety of 
policy options including rising retirement age, higher labour force participation of women and a 
pro-active recruitment of highly skilled migrant. These strategies have different outcomes. Pro-
active immigration policies will have to address potential highly skilled migrants at working age. 
If successful, such policies will inevitably lead to much larger ethno-cultural and religious heter-
ogeneity. 

Future increase in labour force participation rate is linked to performance of labour market and 
its capacity to handle challenges and opportunities of globalization. There is a fear that globaliza-
tion leads to job losses and lower wages. Unemployment remains stubbornly high in European 
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countries. Job creation is likely to be high in China and all Asian countries are concerned about 
increase in youth unemployment. Therefore, overall increase in labour force participation is 
linked closely to capacity of a country to adjust to a globalizing world and to create jobs. Increas-
ing labour force participation of elderly is likely to be high in all EU countries. Postponement of 
retirement requires reforms of pension system. Besides, there is need for incentive system to 
keep or hire elderly workers, which requires changes in their wage profile and measures to keep 
productivity high and rising.  

Migration seems a way out in filling labour force gaps in EU countries. This is due to excess 
supply of willing migrants including highly skilled from developing Asian countries. EU needs 
to acknowledge linkages between migration and development. It should formulate policy re-
sponses that take full advantage of synergies which exist between them. A successful recruitment 
policy will inevitably lead to a brain drain. It could undermine development process in sending 
countries. EU should do its utmost to avoid this. There is need to build up human capital needed 
for their development. Bi-lateral development agreements should include efforts to promote or-
derly immigration through mobility partnerships as well as recruitment and readmission agree-
ments. Elaboration of such policies should take account of potential benefits for development of 
return migration and two-way mobility between sending and receiving countries. Permanent res-
idence status in EU, for instance by way of a “blue card”, could encourage circular migration of 
those who want to return to their countries of origin for an extended period of time. Finally, EU 
should invest in higher education systems of sending countries in order to build up skills which 
can later be shared. In a nutshell, aim should be training, not draining. 
 
REFERENCES 
Ageirsdottir, Berglind (2004), What Does the Future Hold? Demography, Jobs and Public Finance, The Lisbon 

Council, Brussels, September 28, 2004. 
Bishop, Graham (2005), The demographic impact: Is the pensions crisis mortality or fertility? In: What Future for 

Europe's Economic and Social Model? EPC Policy briefs, Issue 13 - Brussels: EPC. 
Borjas, George (1999) “The Economic Analysis of Migration,” In Orley Ashenfelter and David Card, eds., Hand-

book of Labour Economics, Vol. 3A, Amsterdam: North Holland: 69–133. 
Boswell, Ch., S. Stiller, Th. Straubhaar (2004), Forecasting Labour and Skills Shortages: How Can Projections Bet-

ter Inform Labour Migration Policies? Paper prepared for the European Commission, DG Employment and So-
cial Affairs. Brussels: European Commission; Hamburg: HWWA.  

Caglar Ozden and Maurice Schiff (eds.) (2005), International Migration, Remittances and Development, Palgrave 
McMillan: New York. 

Chenais, Jean-Claude (1990), “Demographic transition patterns and their impact on the age structure”, Population 
and Development Review, 16 (2): 327-336. 

Commander, Simon, Mari Kangasniemi, and L. Alan Winters (2003), “The Brain Drain: Curse or Boon?” IZA Dis-
cussion Paper 809, Bonn: Institute for the Study of Labour, June. 

Drinkwater, Stephen, Paul Levine, Emanuela Lotti, and Joseph Pearlman (2003), “The Economic Impact of Migra-
tion: A Survey,” FLOWENLA Discussion Paper 9, Hamburg : Hamburg Institute of International Economics. 

European Commission (2002), Communication from the Commission to the Council and the European Parliament 
on “Europe’s response to World Ageing”, COM (2002), 143 final, Brussels. 

European Commission (2003a), Employment in Europe 2003: Recent Trends and Prospects, Luxemburg: EC. 
European Commission (2003b), Communication from the Commission to the Council and the European Parliament 

on Immigration, Integration and Employment, COM (2003), 336 final, Brussels. 
European Commission (2004), Employment in Europe 2004: Recent Trends and Prospects, Luxemburg: EC. 
European Commission (2005a), Communication from the Commission, Green Paper “Confronting demographic 

change: a new solidarity between the generations”, COM (2005), 95 final, Brussels. 
European Commission (2005b), Green Paper on an EU Approach to Managing Economic Migration, COM (2004), 

811 final, Brussels. 



 
 

International Journal of Mainstream Social Science 1(2): Autumn 2011 

 

33 
 

Fassmann, H., R. Munz (2002), EU Enlargement and Future East-West Migration,” In: Laczko, F., Stacher, I., 
Klekowski von Koppenfels, A., (eds.), New Challenges for Migration Policy in Central and Eastern Europe, Ge-
neva: TMC Asser Press, 59-86. 

Holzmann, Robert and Rainer Munz (2004), Challenges and Opportunities of International Migration for the EU, Its 
Member States, Neighbouring Countries and Regions: A Policy Note, Washington DC: World Bank, Stockholm: 
Institute for Futures Studies. 

Holzmann, Robert, Rainer Munz (2005), Europe, North Africa and the Middle East: diverging trends, overlapping 
interests, Paper prepared for the Joint EU-WB-KBF workshop “The Future of Demography, Labour Markets, and 
the Formation of Skills in Europe, and its Mediterranean Neighbourhood”, Brussels. 

Independent High-Level Study Group (2003), An Agenda for a Growing Europe: Making the EU Economic System 
Deliver, Report initiated by the President of the European Commission, Brussels. 

Independent High-Level Group (2004), Report on the Future of Social Policy in an enlarged European Union, Brus-
sels. 

Koettl, Johannes (2005), Demographic and Labour Force Projections from 2005 to 2050: New Data from the 2004 
Revision: Medium and Zero-Migration Variant, World Bank HDNSP discussion paper, Washington DC: World 
Bank. 

Krieger, H. (2004), Migration Trends in an Enlarged Europe, Dublin: European Foundation for the Improvement of 
Living and Working Conditions. 

Maimbo, Munzele Samuel and Dilip Ratha (2005), Remittances: Development Impact and Future Prospects, Wash-
ington, D.C.: World Bank. 

Munz Hamburg Rainer, Thomas Straubhaar, Florin Vadean, Nadia Vadean (2007), What are the migrants’ contribu-
tions to employment and growth? A European approach, HWWI Policy Paper No. 3-3, HWWI: Hamburg. 

OECD (Organisation for Economic Co-operation and Development) (2006), International Migration Outlook: 
SOPEMI 2006, Paris: OECD. 

OECD (Organisation for Economic Co-operation and Development) (2004), Trends in International Migration: 
SOPEMI 2003, Paris: OECD. 

Papademetriou, Demetrious (2003), Immigrant Selection and Admission Systems: Lessons from the Traditional 
Countries of Immigration, Paper prepared for the Department of Social Affairs of the Italian Ministry of Labour 
and Social Policy, Como. 

Papademetriou, D., K. O’Neil (2004), Efficient Practices for the Selection of Economic Migrants, Paper prepared for 
the European Commission, DG Employment and Social Affairs, Brussels: European Commission; Hamburg: 
HWWA. 

Papademetriou, Demetrious, Kevin O’Neil, Maja Jachimowicz (2004), Observations on Regularization and the La-
bour Market Performance of Unauthorized and Regularized Immigrants, Paper prepared for the European Com-
mission, DG Employment and Social Affairs, Brussels: European Commission; Hamburg: HWWA. 

Reitz, Jeffrey (2005), Tapping Immigrants Skills: New Directions for Canadian Immigration Policy in the 
Knowledge Economy, IRPP Choices, 11 (1). 

United Nations (2005), World Population Prospects: The 2004 Revision, New York. 
United Nations (2007), World Population Prospects: The 2006 Revision, New York. 
World Bank (2005), Global Economic Prospects 2006: Economic Implications of Remittances and Migration, 

Washington, DC. 

 



 
34 

 

A MODEL FOR TECHNICAL AND ECONOMIC EFFICIENCY OF CEMENT 

PRODUCTION IN NIGERIA IN THE PRESENCE OF MULTICOLLINEARITY:  
LESSONS AND POLICY OPTIONS 

 
O.S Adesina  

Department of Statistics, University of Ibadan, Ibadan, Nigeria 
 

F.J Ayoola    
Department of Statistic, University of Ibadan, Ibadan, Nigeria 

 
Gbadebo Odularu  

Regional Policies and Markets Analyst, Forum for Agricultural Research in Africa (FARA), Accra, Ghana 
E-mail: godularu@fara-africa.org  

 
Abstract: The Cobb-Douglas model is widely used in research for forecast and organisational decision-making. 

In this study Technical and Economic Efficiency of cement production in Nigeria is determined by considering sub-
stitutability of factors of production; Labour, Capital and Material.  Millions of Dollars has been invested on Re-
search and Development to ensure massive cement production in Nigeria.  However, Cobb-Douglas Production 
function is known to be associated with the problem of Multicollinearity, this is known as linear or near linear rela-
tionship among variables.  The result is reliable and can be used for decision-making by cement Production Compa-
ny in Nigeria. 

 
INTRODUCTION 
Econometricians and researchers have used model by Cobb and Douglas in 1828 given as  

31 2. .Y AL K M           (1.1) 
To forecast and make decisions. In this study the model fits in material as a separate factor of 

production unlike the traditional Cobb-Douglas production function. 
Where, 
Y=total production (The monetary value of all goods produced in a year) 
K= Capital input (The monetary worth of all machinery, equipment, and buildings. 
L= Labour input (The total number of person-hours worked in a year) 
M= Material (Material used in producing in year cement: limestone,     
      protozolan, additives etc) 
A=total factor of productivity 

1 2 3, ,and    Are the output elasticity of labour, capital and material, respectively. The sum of 

substitutability that uses at least one less than the other substitutability is technically efficient, 
though technical efficiency does not imply economic efficiency.  

This study succeed at identifying the substitutability that is both technically and economically 
efficient for cement production in Nigeria taking into account data for six (6) years. 

Multicollinearity affects estimation of the parameters 1 2 3, ,and   . Multicollinearity will make 

estimation to be unbiased, the variances standard errors of the estimates will increase etc. Three 
(3) test suggested by Farrar and Gluaber were used on the data. 

 
THEORETICAL FRAMEWORK  
A method of production ‘A’ is technically efficient relative to method ‘B’, if ‘A’ uses less of at 

least one factor and no more from the other factor as compared with ‘B’.   
For example, commodity K can be produced by two methods given below 
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             A   B 
 Labour 2   3   
Capital  3   3 
 
Method B is technically inefficient as compared with A. The basic theory of production con-

centrates only on efficient methods. Inefficient method will not be used by a rational entrepre-
neur. 

If a process A uses less of some factor(s) and more of some other(s) as compared with any oth-
er process B, then A and B cannot be compared on the criterion of technical efficiency. For ex-
ample, the activities  

     
   A    B 
Labour    2    1 
Capital  3    4 
 
The process to be chosen depends on economic factor, though technical efficiency does not 

imply economic efficiency.  
The decision on substitutability based on the discretion of the entrepreneur. The term is re-

ferred to as Isoquant. 
The production Isoquant may assume any shapes (graphical) depending on the degree of sub-

stitutability. Types are linear Isoquant, Input output Isoquant, Kinked isoquant, smooth, convex 
Isoquant. 

 
MARGINAL RATE OF TECHNICAL SUBSTITUTION (MRTS) 
This refers to substitutability of factors of production decision an entrepreneur makes and still 

attains the same level of production. 
Marginal rate of Substitution tells: 

 How much a firm can increase one input and lower the other so as to stay on the 
same isoquant. 
 How many units of K can replace with an extra unit of L holding output constant. 
 Slope of an isoquant. 

 
If firm hires L  more workers, output will increase by  

L q =  L * MP   

And capital decrease will lower output level by  

L
  q =   * MPk   

If at both point (A and B) the output level is the same  

 q = 0  That is, increase in output level = 0 

L L
0 =  L * MP  +  K * MP   

MRTS
L

K

MP

MP

K

L





  

Thus as we increase L and decrease K, MRTS falls. 
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Figure 1: Marginal Rate of substitution curve 

 

 
LITERATURE REVIEW 
The need to create more ‘scientific economics, based on both statistical and mathematical tools 

in economics, resulted in the Foundation of Econometrics Society (in 1932), and the hose Journal 
Econometrical (1933). 

The econometric models serve as intermediary device to bridge gap between economic theory 
and economic data.  

With the use of such models, various kinds of knotty correspondence problems at the intersec-
tion between economic theory and data began to be understood and solutions proposed. For ex-
ample, the problem of unravelling several statistical relations holding within a variable set (the 
multi-collinearity of statistically correlated variables) was understood as different from the prob-
lem of separating out different economic relations which involved some of the same overlapping 
variable set (the identifiability of several behavioural economic relations). 

Econometric theory has developed into a formidable body of specialist statistical theory and 
the increasing gap between the difficult technical and theoretical questions and the apparent ease 
of applications might indicate a field where applications came loose from theoretical work. This 
has been militated by another tool, the development of specific software packages for economet-
rics, in which theoretical and technical developments can be quickly translated into modeling, 
measurement, and testing regimes at the level of applications. 

 Non linear regression model 
A model that is not linear in parameters is referred to as a non-linear model, whether or not the 

variables of the model are linear. There are two types of non-linear model; intrinsically and non-
intrinsically linear model. Ordinary least square (OLS) is applied to estimating the parameters of 
a non-linear regression model called non-linear least square (NLLS); Damodar N. Gujarati- 23. 

Non linear Regression Model can be estimated by a trial and error, or derivative method, direct 
optimization, iterative linearization method that is, by the use of Taylor series expansion from 
calculus. 

Taylor series expansion is systemized into algorithms, known as Gauss-Newton Iteration and 
the Newton-Raphson iterative method. 

 Cobb-Douglas Production Function 
The Cobb-Douglas production function is still today the most ubiquitous form in theoretical 

and empirical analyses of growth and productivity. The estimation of the parameters of aggregate 
production functions is central to today’s work on growth, technological change, productivity, 
and labour. Empirical estimates of aggregate production functions are a tool of analysis essential 
in macroeconomics, and important theoretical constructs, such as potential output, technical 
change, or the demand for, labour, are based on them. 



 
 

International Journal of Mainstream Social Science 1(2): Autumn 2011 

 

37 
 

The origins of the Cobb-Douglas form date back to the seminal work of Cobb and Douglas 
[1928],Who used data for U.S. manufacturing sector for 1899-1922(although, as Brown [1966, 
31], and Sandelin [1976], and Samuelson [1972] indicate, wicksell should have taken the credit 
for its “discovery”, for he had been working with this form in the 19th century). 

At the time, Douglas was studying the elasticity of supply of labour and capital, and how their 
variations affected the distribution of income [Douglass, 1934]. To make sense of and interpret 
the numbers obtained, Douglas needed a theory of production. He began by plotting the series of 
output (Day index of physical production), labour (workers employed), and fixed capital on a log 
scale. He noted that the output curve lay between the two curves for the factors, and tended to be 
approximately one quarter of the distance between the curves of the two factors. 

With the help of Cobb, Douglas estimated econometrically what is known today as the “Cobb-
Douglas” function.        

Douglas [1967] documents that the Cobb-Douglas Production function was received with great 
hostility. The attacks were from birth the conceptual and econometric point of view. At the time, 
many economists criticized any statistical work as futile (it was argued that the neoclassical theo-
ry was not quantifiable). Others launch an econometric critique against this work, noticing prob-
lems of Multicollinearity, the presence of outliers, the absence of technical progress, and the ag-
gregation of physical capital. These issues were raised by and discussed by Samuelson [1979]. 

Nevertheless, this research work has been able to show that despite the seemly shortcoming of 
the model, it is very easy to useful and also effective to handle.      

“The assumptions of the economic model underlying the traditional Cobb-Douglas Production 
function analysis imply that the exact Multicollinearity should exist among the inputs. Restricted 
estimation procedure may lead to parameter estimates with additional economic content. Con-
ventional methods of input aggregation and model specification may result in biased or misinter-
preted estimates”. John P. Doll 

John P. Doll also remarked that Multicollinearity arising in least square estimation of Cobb- 
Douglas model is not new-it is a problem that emerged with the model itself. Mendershausen 
during his evaluation of Cobb and Douglas noted in 1938 the high correlations among the “inde-
pendent” variables used by Cobb and Douglas were not trustworthy and simply reflected a time 
trend among the variables. 

 
METHODOLOGY AND DATA 
An intrinsically non-linear model is such that can be made linear by taking natural logarithm of 

both sides. 
Considering Cobb-Douglas production function; 

31 2. .Y AL K M           (3.1) 
Incorporating the error term E we have 

4
31 2. .Y AL K M E

         (3.2) 
This can be specifically expressed in explicit econometric (linear equation) form as: 

0 1 2 3 4Y L K M E U               (3.3) 

Where U  - stochastic or random error term (with usual properties of zero mean and non-serial 
correlation). 

Adopting a log-linear specification, taking natural log of both sides of the equation and assum-
ing linearity among variables gives: 

0 1 2 3 4log log log log logY L K M E U             (3.4) 
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Let Log 0A  .        (3.5) 

 
A priori specification: the expected signs of the coefficients of the explanatory variables are:  

0 1 2 3 40, 0, 0, 0, 0          
Table 1 

Balance Sheet of Larfage WAMPCO 

 
Source: Larfage WAMPCO Annual report 

  
Table 2 

Output, Labour, Capital and Material of production of Larfarge WAMPCO cement 
Year 2003 .......... 2006 2007 2008 2009 2010 
Output in 
metric 
tons(‘000) 

1,200 .......... 1,636 1,650 1,600 1660 1720 

Labour (L) 558 ........... 761 767 744 772 800 
Capital (mil-
lion naira) 

21,521 .......... 51,648 34,848 43,669 76,427 94,793 

Material(‘000) 2,040 .......... 2,781 2,805 2,720 2,822 2,924 
Source: Larfage WAMPCO Annual report 

 
The gap between 2003 and 2006 shows the period which data are not available. 
For decreasing return to scale, 1 2 3 1      

Creating a linear restriction of 1 0.32o    

Let 1 2 3 0.84      

Values for parameters 1 2 3, ,and   were gotten by least square 

Tables 2 and 3 shows the value of logY, logL, logK and logM for both increasing and decreas-
ing return to scale. While tables 4 and 5 show the coefficient estimates and tables 4.8 and 4.11 
shows analysis of variance. 

 

Bal. Sheet (N'mln) 2007A 2008A 2009A 2010E 2011E 2012E 2013E 2014E 2015E 

Fixed Asset 33,416 43,181 69,680 105,292 103,742 102,600 100,358 97,116 93,214 

Stocks 8,572 10,083 12,517 10,785 14,675 18,898 21,138 24,823 27,597 

Cash 4,220 5,974 3,627 - - - 13,935 32,162 41,352 

Trade Debtors - 166 - - - - - - - 

Other current 
assets 

4,388 2,364 1,091 3,580 5,048 6,746 7,690 9,031 10,041 

Total current 
assets 

17,180 18,587 17,235 14,365 19,723 25,645 42,764 66,016 78,990 

Trade Creditors 1,377 2,207 2,521 2,040 2,776 3,575 3,999 4,696 5,221 

Short Term 
Loans

4,713 7,113 - 12,740 24,057 15,020 - - - 

Other Short Term 
liabilities 

9,658 8,780 7,967 10,084 12,631 15,814 17,363 19,608 21,255 

Total current 
liabilities 

15,748 18,099 10,488 24,864 39,464 34,409 21,362 24,304 26,476 

Long Term Loans - - 25,000 34,256 11,419 - - - - 

Other Long Term 
liabilities 

2,042 3,213 7,717 3,213 3,213 3,213 3,213 3,213 3,213 

Net Asset 32,806 40,456 43,710 57,323 69,370 90,623 118,547 135,615 142,515 
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Table 3 

 

Dependent
Variable 
   Logy 

Independent 
Variables 

    LogL     log K      log M

3.079 1 2.746 4.3329 3.310 

3.214 1 2.881 4.7131 3.444 

3.217 1 2.884 4.5422 3.448 

3.204 1 2.8715 4.6402 3.434 

3.220 1 2.8876 4.8832 3.450 

3.236 1 2.9031 4.9768 3.4660

R R 

0.84 0 1 1 1 

.32  1 1 0 0 

 
Table 4 

Coefficient Estimates  

Variable Coefficient std error t-ratio  

 0.2898 0.0018 162.8448

logL 0.0302 0.0018 16.9805 

logK 0.0358 0.0022 16.3132 

logM 0.774 0.004 195.2509

R2 
= 1 

R2b 
= 1 

The 'std error' and 't-ratio' measure the independent variable's 'influence' in determining the 
value of the dependent variable. A variable with a large t-ratio has more influence than one with 
a small t-ratio.  

 
 

Table 5 
Analysis of Variance  
Source  Sum of Squares Degrees of 

Freedom  
Mean Square F  

Regression  36.7656 3 12.2552 14122861.8755 
Residual  0 2 0    
Total  36.7656 5       

 

Cobb Douglas Production Function 

logY = 0.29 + 0.03 * logL + 0.036 * logK + 0.774 * logM

The above Cobb-Douglas equation can be mathematically expressed as   
0.03 0.036 0.7741.29 . .Y L K M         (3.6) 

For increasing return to scale, 1 2 3 1      

Here we create a linear restriction of 1 2 3 1.02      
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      And 1 0.58o    
    

Table 6 

De-
pendent 
Variable 

Log Y 

Independent 
Variables 

        logL          logK            log 
M   

3.079 2.746 4.3329 3.310 

3.214 2.881 4.7131 3.444 

3.217 2.884 4.5422 3.448 

3.204 2.8715 4.6402 3.434 

3.220 2.8876 4.8832 3.450 

3.236 2.9031 4.9768 3.4660

R R 

1.
02 

1 

.5
8  

0 0 

 
Table 7 

Coefficient Estimates  

Variable Coefficient  std error  t-ratio  

 0.0206 0.0002 117.2043 

LogL 0.5594 0.0002 3176.2632

LogK -0.0036 0.0002 -16.4514 

LogM 0.4642 0.0004 1183.3038

R2 = 1 R2b = 1 

 
Table 8 

Analysis of Variance  
Source  Sum of Squares Degrees of 

Freedom  
Mean Square F  

Regression  36.7656 3 12.2552 1442022655.548 
Residual  0 2 0    
Total  36.7656 5       

 
 

Cobb Douglas Production Function 
logY = 0.021 + 0.559 * logL + -0.004 * logK + 0.464 * logM

i.e 0.559 0.004 0.4641.021 . .Y L K M       (3.7) 
Substituting the values of in year of land, labour and capital into equation (4.3) 2010 above we 

have  
0.559 0.004 0.4641.021(800) .(94793) .(2924)Y   

1600 Metric tons approximately, since this is thousand, it implies that 1.6 million metric tons 
note that.  
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This is close to the above output we have for the year 2010. 
  
To achieve an output of 4.2 million metric ton as the company has projected. The substitutabil-

ity can either be: 
Labour (L) =1600 , Material= 9400 tons, Capital 105,600N  
Or 
Labour (L) = 1200 men, Material 13, 400   tons, Capital 225500N   
Note: Material in ‘thousand and capital in millions 
Substituting this into (4.3) we have: 

0.559 0.004 0.4641.021(1600) .(105600) .(9400)Y   
Output ( ) 4203.036Y  4200. (1000) 4.2 million Metric tons 
Substituting the second variables we have 

0.559 0.004 0.4641.021(1200) .(225500) .(13400)Y   
 Output ( ) 4205.870Y     N 4200 4.2 million Metric tons 

To determine which substitutability is technical efficient: 
(i)1600 9400 105600 116,600    
(ii)1200 225500 13400 239,600    
First substitutability is technically efficient since sum its factors are less than that of the se-

cond. 
To subject this to economical efficiency,  
Let us assume the company wishes to buy its factor at prices  

700, 900, 600L K M      
Cost of quantity ( ) * * *C Q L L K K M M      
Therefore,  

(700*1600) (900*105600) (1600*9400)

101,800,000N

  


 

And 
(700*1200) (900*225500) (1600*13400)

211,830,000N

  


 

Average cost 
( )C Q

Q
         

1

101800000
( )

4200
C Q    

24, 238.09N *1000  

2

211,830,000
( )

4200
C Q   

50, 435.71N *1000  

From the above calculation, we conclude that first substitutability is both technical and eco-
nomic efficient.  

Chi- Square Test for Multicollinearity 

oH : Explanatory variables are not multicollinear  
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1H :      Explanatory variable are multicollinear  

Degree of freedom  1
1

2
v k k 

       
(3.8) 

Where k= number of variables 
Decision rule  

If 2X Calculated is < 2X  tabulated; accept oH  and reject 1H  

If 2
(0.05)X  < 2X  reject  oH  and accept 1H  

 tabulated; accept oH   

Degree of freedom =   1
3 2

2
 

Degree of Freedom = 3 

7.8152
(0.05)X   

2X Calculated=10.761 

Since 2
(0.05)X < 2X  

We therefore conclude that the variables l, k and m are multicollinear 
F test for location of Multicollinearity 
 The hypothesis testing used at this stage is 

:oH
. 1 2

2 .....
i kx x x xR =0 

   1 :H  
. 1 2

2 .....
i kx x x xR  0 

The observed *F is compared with the theoretical value F  with 1 ( )V n k   and 

2 ( 1)v n k   degree of freedom. The theoretical value is the value that the variable defines the 

region of the test. 0.05 1 2( )F v v  

(a) If *F F  we accept that the variable iX  is Multicollinearity, that is rejecting the null 

hypothesis. 
(b) If *F < F  we accept that the variable iX  is not Multicollinearity, that is accepting the 

null hypothesis. 
From the statistical table 0.05 (3, 4) 6.5914F   

 * 4.49,0.7071, 6.105F and    above is less than the tabulated F  

Therefore, variables 1x  is not collinear with 2 3x x and 2x is not collinear with 1 3x x , and 3x  is not  

collinear with 1 2x x . 

T-test for Multicollinearity 
This is a test, which aims at the detection of the variables, which cause Multicollinearity. 
To find which variables are responsible for the Multicollinearity we compute the partial corre-

lation coefficient among explanatory variables and test their statistical significance with the t sta-
tistics. 
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With ( )n k degree of freedom 
Having estimated the partial correlation coefficients we test significance by computing for each 

of them the statistics  

1 2

1 2

.

.

* ( ..... )( )

(1 ..... )
i j k

i j k

x x x x x

x x x x x

t r n k

r

 


       (3.12)    

Where 
1 2. .....

i j kx x x x xr denote partial correlation coefficient between 
i jx x  

If *t > t  we accept that partial correlation coefficient between i jx x  are significant, that is i jx x  

are responsible for Multicollinearity. 
From the above formula 

1 2 3

2
.x x xr = 

2

2

(0.8141 0.9999 0.8111)

(1 0.8111 )(1 0.9999)

X
 

 

 = 0.1389 
We compute the partial correlation between 1 2x x  as follows 

* (0.3727)( 3)

( 0.86111)

t 
 

0.6956  
T-statistics =2.353 therefore variables 1 2x x  are not responsible for Multicollinearity. 

Computing the partial correlation between 1 3x x we have  

* (0.9999)( 3)

( 0.0001)

173.18

t 



 

It shows that 1 3x x is the cause of the Multicollinearity  

Computation of partial correlation coefficient between 2 3x x is  

* (0.8734)( 3)

(0.9866)

0.6246

t 



 

2 3x x  Is not the cause of Multicollinearity. 
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DISCUSSION 
It is established from this research that the company; West African Portland Cement, 

LARFAGE can achieve their objective of producing N4.2 metric tons of cement as planned with 
both Technical and Economic efficiency. 

Also, Labour and Material that is variables 1 3x x  is the cause of Multicollinearity. The values of 

parameters 1 2 3, ,and    obtained were used to determine the values of Output after substituting 

them into the Model.  
 
CONCLUSION 
In this research work, we have empirically looked at the production function as it relates to fac-

tors of production and substitutability of factors which will make Lafarge cement Production 
Company make a right combination of these factors. 

Different values of labour capital and material were substituted into equation 4.2 to enable the 
company to achieve their goal for first quarter 2011 with technical and economic efficiency. 

Also, from the result obtained and interpreted, the null hypothesis was rejected and the alterna-
tive hypothesis accepted. 

This research work has been able to establish that econometricians are relevant to any produc-
tion company. Also, substitutability of factors of production should be done courteously, with the 
knowledge that certain combinations of these factors result in technical and economic efficiency. 
The research reveals the substitutability that will make the will be Technical and economic effi-
cient for the company.  

The presence of Multicollinearity is seen in the data but its effect is not pronounced, this can be 
observed if these values are also substituted into any of the years 2003, 2006, 2007, 2008, 2009 
and 2010. 

Nigeria being a developing nation; building of houses and constructions roads etc is in pro-
gress, therefore the need for Portland cement cannot be over-emphasised. To increase production 
rate and reduce importation of cement products, Lafarge Portland cement WAMPCO with –a- 
state- of heart factory in Ewekoro, has therefore invest €350 million to Research and Develop-
ment.  The following are therefore suggested to the company: 

 The company should endeavour to take advantage of good substitutability and this 
can be achieved with the help of an Econometrician. Since a good substitutability reduces 
cost of production. This is made evident in the analysis carried out in this research paper 
and many more can still be done to enhance growth of cement production companies. 
 Management should also not neglect the use of Nigerian Brains in Research and 

Development. 
 The company should endeavour to create a permanent precautionary measure to 

avoid vandalization of gas pipe line and also have a smooth generation of power supply; 
it takes an average of 40.5 kilowatt hour (40.5 KWH/T) to produce one tone of cement. 
Alternative power generation approach may be adopted from developed countries for 
continuing in business. 
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Appendixes 
 

The Farrar-Glasuber Test for Multicollinearity in the explanatory variables L, K and M 

If the correlation coefficients between the variables L and K be 12r  and L and K represented by 13 r and L and M be 

23r
 
respectively. 

Having computed the correlation coefficient between the variables 
We have  

12

13

23

r  = 0.8141

 r  =0.9999

r  =0.8111

 

R= 

12 13

12 23

13 23

1

1

1

r r

r r

r r

 
 
 
  

 

 
We compute the determinant of R above we have  
 

        

1 0.8141 0.999

0.8141 1 0.8111

0.999 0.8111 1

 
 
 
  

 

                    

Determinant of R=    1 
1 0.8111

0.8111 1

 
 
 

  - 0.8141 
0.8141 0.8111

0.9999 1

 
 
 

       +  

 
 

0.9999  
0.8141 1

0.9999 0.8111

 
 
 

  

 

Det R= 30.3421 2.5085 10 0.3395X    

= 0.0001 
Using chi Square test  
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2X =  1
1 2 5

6
n k
      

. 
det min

loge

er ant

R

 
 
      

(4.4)
  

 

 1
6 1 2(3) 5

6
      

.
4log(1 10 )X 

 

n= number of observations and k= number of variables 
= 3.167 4X  

= 10.761 
 F test for location of Multicollinearity 
from the data gathered, we have  

2
1 1 1 2

2
2 2 1 2

2
3 2 3
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131.7, 28.08, 58.8,

70.37, 90.27

X X X X
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XiX
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n
   

      (3.9)   

 
 

therefore  

1 2
1 2 1 2

( )X X
X X X X

n
    

      (3.10)   

      
 

(17.17 28.08)
80.45

6

X
 

 

0.0944  

Similarly, 

2
22

2 2 2

( )X
X X X

n
   

      (3.11)
 

2(28.08)
13.7

6
131.7 131.4

 

 

 

Similarly, 3 3 3 2 3 13.7, 3.33, 0.77X X X X X X       

We compute b as follows 
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by matrix multiplication we obtain 
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        (3.13)   

   

 
Where n=number of sample  
       K=number of explanatory variable 
From the above  
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(9.004)
1

(1 9.004)
4
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4.49   
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