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Abstract
Purpose of the study: The study aims at examining the supply trend and variation in the supply of the construction workers in the urban housing sector of Assam, and providing suggestions for policy measures in line of the findings of the study.
Methodology: The present study has been conducted in 90 construction sites selected purposively in 10 sample towns of different categories in the Brahmaputra valley of the state. In total 450 workers have been randomly selected taking at least 5 workers from each sample site, and 30 contractors/ builders of first class category taking one from each 3 (three) construction sites.
Main findings: Supplies of building construction workers (BCWs) in sample areas as well as construction workers (CWs) in the state are growing faster than the total labor supply. However, employment opportunities for BCWs have not increased satisfactorily, with many BCWs remaining unemployed during the slack season.
Applications of this study/Social Implication: To tackle the problem of over-supply of BCWs in the state coupled with limited demand for them, the study calls for government action to implement appropriate policy measures to keep family size in check and to rationalize the use of machines in this sector.
Originality/Novelty of the study: The earlier studies have avoided the inquiry into the supply aspect of BCWs. Secondly; this aspect of the construction workers in housing sector has not so far been studied in the state.
Keywords: Urban areas, Construction workers (CWs), Building Construction Workers (BCWs), Supply Trend, Urban Housing Sector,, Employment Opportunities, Seasonal Variation.
INRODUCTION:
               The urban areas[footnoteRef:1]of Assam, with the construction of a large number of towering buildings, have experienced a spectacular growth of housing colony. Urban areas of the state are in need of more buildings to accommodate fast growing population. Hence, the building construction sector has emerged as an important construction sector with a large scale employment of casual labourers, termed as building construction workers (BCWs)[footnoteRef:2]. Construction industry, including the housing construction sector is generating more employment opportunity for a given capital inflow. The Construction industry could generate on an average 17 jobs for per million Dollar invested in different construction sectors (cidb, 2005, pp.1-32). Construction sector has provided employment opportunity to 17.5 million workers of the country in 1999-2000, which has increased to 26.1 million in 2005- 06, to 44.2 million in 2009-10 and it has further increased to 46 million in 2010-11. The share of construction sector to the total employment in the country has gradually increased from 4.4% in 1999-2000 to 5.7% in 2005-06 and to 9.6% in 2009-10[footnoteRef:3]. The share of this sector to the GDP of the country has also constantly increased from 6.5% in 1999-2000 to 7.7% in 2005-06 and to 7.9% in 7.9% in 2009-10[footnoteRef:4]. Again, this sector has contributed a sizeable amount of ₹878,110 cores with 7.81% (at 2011-12 prices) to the GVA of the country in2016-17, which has increased to 1,011,322 (7.90% of the GVA of the country) in 2018-19[footnoteRef:5]. [1:   In 971, Census of India had defined urban areas as (i) the places with a Municipality, Corporation or Cantonment board or Notified Town Area Committee termed as statutory towns,(ii) the places satisfying the criteria of : (a) a minimum population of 5000, (b) at least 75% population are non-agricultural male workers (c) density of population is at least 400 per sq.km as Census towns.]  [2: Building Construction workers (BCWs) refer those workers employed either on casual or contract basis under contractor/builder for construction or repair of building works. It does not include any person employed in managerial or administrative works of the establishments. Thus, the BCWs comprise mainly the workers engaged in construction works of building such as excavators, stone crushers, brick masons and their helpers, tiles fitter, carpenter, wall painter and electrician. Self-employed building construction workers are not covered in the study.
]  [3:  Economic Survey of India, 2011-12, page-212.]  [4:    ibid]  [5:  https://ww.statisticstimes.com/economy/sector-wise-gdp-contribution-of-India-php/.in as retrieved on the 3rd september, 2020.] 

                 In north-east India, surrounded by seven hilly states, Assam is sprawling in the 33 district head-quarters under increasing population pressures. While the decadal growth of households in urban areas of the state is 38.81 per cent in 2011, the decadal growth of houses to accommodate the urban population is lagging behind at 37.12 percent. Total urban households in Assam was 715185 in 2001,which has increased to 992742 in 2011,while total nos of house in urban areas was 710847units in 2001 which has increased to 974704 units in 2011[footnoteRef:6]. Fortunately, to afford the increasing need of houses, the gross state domestic product (GSDP) of Assam at the current prices has increased from ₹104, 015 crore in 2010-11 to ₹125, 903 crore in 2011-12 recoding 21.04 per cent increase, and then to ₹138, 401 crore in 2012-13 with a 9.93 per cent increase[footnoteRef:7]. People in the higher strata of income have been demanding affordable houses in the urban areas having the securities and facilities of modern civilization, as in elsewhere. [6:  Economic survey, Assam, 2012-13, page-12.]  [7:  (i) Assam Directorate of Economics and statistics, (ii) CSO, New Delhi.] 

       Importantly, the housing sector has contributed around 60 percent to the total employment in the construction sector of the country in 1995-96. In the 21st century, a large increase in the construction employment is expected to be mainly in the housing sector[footnoteRef:8]. Supply of BCWs in the country constitutes a major part of total construction workers, a significant increase of workers of this sector influences total labour supply in a region. [8:  K N Vaid(1999): in ILO(ed),the construction Industry in Twenty-first century: Its image, employment prospect and
skill requirements,ILO, Geneva, p.9.] 

         Although the supply of BCWs in the state(Assam) is growing constantly[footnoteRef:9], the employment opportunities for them are not increasing satisfactorily. However, the housing construction sector of the state is not able to absorb the increased labour supply ,and hence, generates an excess labour supply in labour market of this sector resulting in many of them remain unemployed. The root cause of it is the increased substitution of the machinery and capital equipment for labourers in the building construction sector of the state. Yet, human labour remains a sine-qua none in the building construction sector. Another weaknesses associated with the building construction sector is its seasonal nature. The supply of the CWs of the urban housing sector has been observed to vary in the different seasons in a year. [9: Supply of construction workers in the state has increased modestly from 7 lakh to 10 lakh indicating an annual
growth of 4.76 per cent during 2011-19(NSSO Reports &Directorate of Economics& Statistics, Government of Assam)
] 

           So, for promoting a better living among this section of sweating labourers , a thorough examination of their supply trend and variation in supply have been seen to be of academic importance for policy making and proper urban development.[image: ]
LITERATURE REVIEW
Several related literatures have been reviewed below classifying these in to six groups based on their subject of study.
        i.Literature dealing with the problems of construction workers:
              Hema Narayan in his doctoral dissertation has found that the CWs in Kanchipram District of Tamil Nadu have been experiencing many occupational stressors, arising out of a number of diverse factors. For lessening the strength of stressors among CWs; he has suggested skill building and safety training, and intervention in several aspects  (Narayan, 2017, pp.155).
              K Ponnaian have analysed some problems of the construction workers such as casual employment, uncertain working hours and unsafe working environment, and suggested government interventions for eliminating such problems (Ponnaian, A StuA study on Building Construction Workers in Kanyakumari district of Tamil Nadu, Ph.D Thesis, 2016, p.216).  
            Dileep Kumar M  has examined the deplorable conditions of the construction workers in Pune highlighting their living status, social security benefits and occupational safety measures provided (Kumar M. D., 2013, pp.43-52).
            Laad et al. have found the prevalence of a higher degree use of intoxicants among the construction workers, mainly among those workforce who are young, married and in low educational status. The authors have suggested immediate intervention programmes to lessen the extent of the intoxicant use among the construction workforce (P S Laad, B B Adsul& R M Chaturbedi, 2013,pp.280-283).[image: ]
        Munima Sultana have examined the plights of construction workers in Dhaka, and has found the violence of extortion by the gangs and the workplace accidents to be the root causes of vulnerability (Sultana, 2012).
[bookmark: _heading=h.gjdgxs][bookmark: _heading=h.1fob9te]         Deshkal Society has examined the plight of the construction workers in the north-east region, and has found their working and living conditions to be much poor  (Society, Plight of construction labourers in North-East India, 2002, p.42). .
ii) Literature examining the socio-economic conditions of construction workers:
           Analyzing the socio-economic conditions of the construction workers in India, several authors/researchers have found a poor socio-economic status of the workers mainly due to a number of adverse circumstances in their occupational life. Among many, the main responsible factors are insecurity of works, low wage rates, long working hours, exploitation by the contractors& money lenders, non-transferant employee-employer relationship, anti-healthy working environment and conditions  (Yadav, 2015), (G Tiwary & et.al, 2013, pp.66-71)& (Silvia,M ; Moronha,M, 1998, pp.766-772). 
B Ponnuswamy has examined the employment and working conditions of the CWs, and found the same to be much poor. He has suggested to cover all the construction workers under the state welfare board, to organize periodical training camps at the working sites for their skill up-gradation and to adopt minimum safety measures for their protection (Ponnuswamy B. , 2013, pp.228-246).
          Another Ph. D researcher, Neha Singla has found significant gender discrimination in wage payment, monthly income and banking habits among the CWs in Punjab, most of whom are the migrant workers, largely from Bihar and Uttar Pradesh. Such migrant workers have had a deplorable living at the temporary hutments in the workplace with a much poor sanitation facilities and other amenities required for a civic life. For lessening their harsh plight, he has suggested for the payment of minimum wage to the workers and insurance coverage under national health insurance schemes such as RSBY (Singla, 2015, pp.221).          
iii) Literature on health and safety, pay-work condition, and wage rates and employment of construction workers:
                     Mohammad et al. have examined the occupational health problems of construction workers in Kashmir. They have observed the prevalence of various health hazards, mainly of musculo-skeletal disorder, respiratory and skin diseases and injury among the workers owing to little use of personal protective equipments (Mir, Mohammad Sarwar; Hamid, Ruksana; Azhar, Mohammad; Mustafa malik, Ghulam, 2018, p.308).
          T. Jayakrishnan et al. in a cross sectional study of 387 sample CWs in Kerala examined the prevalence of various occupational health diseases between two groups of workers, viz: construction workers and civil workers (Jayakrishnan, Thomas, Rao, & George, 2013, pp.227-229).
           Patel et al.,examining the impact of working conditions on the life of the male construction workers, have found a significant association between the skill category workers and morbidity status (M. H. C. Patel; Mohmmedirtan Moitra, Momin H.& Kanharia, 2012,pp.652-656).
          Prasad&Reghunath have outlined a proactive approach –an approach of providing essential feedback on performance before incidents by conducting safety sampling survey and overall safety performance to eliminate any action/condition having the potentiality of causing injuries and accidents (S V S R Prasad& K P Reghunath, 2011,pp.1-6).
                   Thakurta has examined the wages of the unskilled male workers engaged in the road and building construction projects in the union territory of Tripura, and found it rigid relative to the change in the food prices, due to much weak unionism among them (Thakurta S. N., 1971, pp.2211-2215).
iv) Literature relating to the issues of the female construction workers:
              Examining the issues of women workers in construction sector in various states of India, the authors/researchers have- found pathetic conditions of women workers and outlined many of their work related problems. These are as follows- wage discrimination, sexual harassment ,health and financial hardship, occupational insecurity, deficiency in sanitary and drinking water facilities at working sites, unsafe environment with adverse working conditions, unhealthy job relationship(Achrya & Sunita, 2016, pp.1-20); (Devi,K;Kiran,U V., 2013, pp.27-30)&(Poongodi, 2012, pp.9-11).
             Chitra has studied the family, occupational and personal problems of women construction workers in Tiruchirappalli. She has found a significant association between the type of the house of the women workers and their social and occupational problems, and between the age and the level of family problems (Chitra, 2016, pp.46-52).
             Sultana et al.in studying the health problems amongst the female BCWs in Dhaka city, they have found that due to the improper use of personal protective equipments and unawareness of working environments, the workers are victims of musculo-sketal injuries, body pain and respiratory disorders (Sultana, Nahid; Ferdousi,J;Shaidullah, Mdl, 2014, pp.658-661).
           R. Lakhani has examined the occupational health status of women workers in the construction industry. The authors have found the prevalence of various kinds of diseases and injuries amongst women workers for being the exposure of adverse working conditions and unsafe environment (Lakhani, 2014,pp.40-44).
         A.J. Dalmia has outlined how women construction workers in Delhi become vulnerable in the absence of the financial control and the knowledge pertaining their rights, despite being an earning member of the family (Dalmia, 2012,pp.249-261).
         SEWA had examined the living and working status of the women construction workers in Ahmadabad. The Association has observed that almost all the women workers have been engaged in unskilled jobs at a substantially lower daily wage rate and a little social security benefits are extended to them (SEWA, 2000, pp.3-6). 
v) Literature examining the wage differentials:
             Solanki&Zankharia have found wage differentials among the migrant workers in Surat city in terms of gender, types of workers (naka and non-naka) and sectors (organized and unorganized) as statistically significant (Solanki, A; Zankharia, Kirit., 2014, pp.21-30).
              Ravi Kumar B. has examined the harassment confronted by the women construction workers at the workplaces and the discrimination in terms of wages and promotion, and the author has identified a few means for empowering women workers to reduce the discrimination against them (Kumar B. R., 2013, pp.42-53).  .
vi) Literature relating to the unionism among the workers-
               Prasanna&Bhardwaj (2016) in their study have outlined some challenges such as casual nature of works, ignorance, illiteracy, poverty and non-cooperation as confronted by the construction workers in their organizing strategies (Prasanna & A. Bhardwaj, 2016,pp.34-38).
             Wells &Jason has stated that the employment relationships in the informal construction sector become diverse and complex due to the expansion of self-employment, casual labour, outsourcing and growing involvement of labour recruiting intermediaries. This stands as a strong hindrance against the unionism among the workers (Wells,J ;Jason,A., 2010, pp.107-124).
          S.G. Allen, examining the forces behind the decline of unionization in the construction industry of USA during 1966-84, had found the following factors to be the root causes of the fact-sharp decline in the market share of union contractors due to the rising share of union members working for nonunion contractors, increase in the union-non-union wage gap and the decline in the productivity advantage of union contractors. Again, the author had found no association between the decline in unionism in construction and the variables such as change in worker characteristics, change in the mix and the location of construction activities (Allen, 1987, pp.1-39).
Research Gap:
The earlier studies have avoided the inquiry into an important issue of construction workers.i.e the supply trend and variation in supply. Further, as regards these aspects of the supply of construction works in the housing sector, such study has not so far been done in the state. So, this study would add to the existing literature. 
Research Questions:
For systematic study of the proposed work, the following research questions have been designed and these have been examined in course of this study to achieve the objective and deduce logistic conclusion
i) Is the supply of BCWs in the state and in the sample urban areas growing at a higher rate than the rates of increase in the supply construction workers and the total labour supply in the state?
ii) Is there any sizeable seasonal variation in the supply of BCWs in the sample survey areas?
METHODOLOGY:

In this study, both the descriptive and analytical research methods have been used. The data on the BCWs in the sample urban areas have been collected from the contractors/ builders currently undertaking building construction works in the different urban areas of the state (Assam).Urban areas of the state had been stratified into six categories as per 1971 census classification of towns based on the size of population. The urban Assam is comprised of 214 nos of towns of various categories as per the census report, 2011. Out of 214 nos, in total 12 towns has been selected taking 5% from each category of towns in the state as shown in table-1. 
                  Table-1: Sample Towns in the Brahmaputra valley (Total=12nos):
	Category of Town
	Total Towns in Assam
	No. of towns selected
	                   Selected sample towns

	Class-I
	04
	4x 5% =0.2    =01
	Guwahati Municipalty Corporation(GMC)

	Class-II
	12
	12x5% =0.6   =01
	Jorhat MB

	Class-III
	26
	26x5% =1.3   =01
	Golaghat MB

	Class-IV
	45
	45x5% =2.25 =02
	BokakhatTC&Titabor T C

	Class-V
	90
	90x5% =4.5   =05
	AmguriTC, Chabua TC,  Demow TC,Dokmoka TC(KarbiAnlong) &Teok TC

	Class-VI
	37
	37x5% =1.85 =02
	Kamalabari ( Majuli)& DekhargoraCT

	Total
	214 nos
	              12 nos
	



Giving relatively more weight to higher category of towns, in total 33 sample contractors/builders have been selected disproportionately from 12 nos sample towns of different categories as shown in table-3.
Table -2: Nos of Sample Contractors/Builders selected for the study:

	Category of towns
	Sample Towns selected for field visit
	
	
	Contractors/ Builders
interviewed

	Class-I
	GMC
	
	
	     06

	Class-II
	Jorhat MB
	
	
	     05

	Class-III
	Golaghat MB
	
	
	     04

	Class-IV
	Bokakhat TC 
Titabor TC
	
	
	     03 
     03

	Class-V
	Amguri TC 
Chabua TC
Demow TC 
Dokmoka TC 
Teok TC
	
	
	     02 
     02
     02 
     02
     02

	Class-VI
	Kamalabari CT
Dekhargora CT
	
	
	     01
     01

	Total
	12nos
	
	
	33 nos


           
      The secondary data on labour force participation rate, working age population size, size of the construction workers and the size of the building construction workers of the state for the period of 1991-2019 have been collected from the following sources- 
    i) Office of the Registrar General of India, Guwahati; ii) NSSO, Guwahati; iii) Directorate of Economics and Statistics, Govt. of Assam; iv) Economic surveys of Assam, v) Annual employment-unemployment survey, Labour Bureau, Ministry of Labour & employment; vi)Annual reports of Building & Other Construction Workers’ Welfare Board(BOCWWB), Assam.

Trend and short-run variation in Supply:
i. For Total Labour Supply in the state:

Supply trend of total labourforce for the state (Assam) has been estimated based on the population size in the working age and the labourforce participation rate (LFPR)[footnoteRef:10] in the state as shown in table-3. It is estimated as a percentage of the working age population participating in total labourforce in a region. The total labourforce in a region constitutes of the persons currently working, i.e. employed persons and the persons looking for works, i.e. those who are the unemployed workers[footnoteRef:11]. Hence, the total labourforce in a region is the sum total of employed and unemployed persons. The total labourforce, termed as total labour supply has been estimated for the state (Assam) using the formula as follows: [10:  LFPR, a measure of the proportion of a region’s working age population engaging actively in the labour market, either by working or looking for work, is calculated by expressing the number of persons in the labourforces(the sum of employed and unemployed persons) as a percentage of the working age population  (Bourmapoula V,Kapsos S & Pasteels J M, 2015).
]  [11:  www.ilo/ilostat-files/Documents/Description-LFPR-EN/, as retrieved on 12 August, 2020.] 


              x 100.[image: ](Equation-1)

[bookmark: _heading=h.2s8eyo1]The trend line of the supply of labour in the state for the period of 1991-2019 is estimated as follows:[image: ]
                                Ye=7983448 +278993x (Equation-2) (table-3) 
      Where, Ye=  the total labour supply in the state and x = for time period.
            The coefficient of independent variable (time), i.e the regression coefficient (ß=278993) indicates that on an annual average, the total labour supply in the state increases by 278993 numbers during 1991-2019.   


Result & Discussion
            Again, with fluctuations, the labour supply in the state has been found increasing during 1991–2019 on an average rate of 3.73% per year, while during 2013-2019, its size has increased by 3.59% per year (table-3).
   The gap between the trend line of total labour supply (red line) and the line of actual data of total labour supply represents the short-run fluctuation (variation) in the total labour supply of the state during1991-2019, which has been found to be moderate (Fig-1). Taking the absolute figures, the short-run variation has been estimated to be 185714.29 nos(185.71429 x1000) per year, on an annual average during the period, 1991-2019 (table-3).   
Table-3: Trend and short-run variation in Total Labour Supply in the state during 1991-2019 
                through Moving Average Method:
	Year
	LFPR (%)
	Population in Working Age(,000)
	Total Labour Force(TLF)
(,000)
	%increase in TLF 
over the previous year
	9-Yearly Moving Average(,000) 
	Short-run Fluctuations(,000)

	(1)
	(2)
	(3)
	(4)=(2) x (3)
	              (5)
	 (6)(from col.4)
	(7)(from col.6)

	1991
	37.37
	12121
	4530
	-
	
	
	

	1992
	39.2
	12480
	4892
	7.99
	
	
	

	1993
	39.15
	12800
	5011
	2.43
	
	
	

	1994
	40.25
	13090
	5269
	1.42
	
	
	

	1995
	39.88
	13400
	5344
	3.48
	5318.67
	
	25.33

	1996
	40.07
	13800
	5530
	1.37
	5478.44
	
	51.56

	1997
	39.95
	14040
	5609
	3.39
	5609.22
	
	-0.22

	1998
	40.38
	14360
	5799
	1.47
	5753.78
	
	45.22

	1999
	40.3
	14600
	5884
	1.43
	5974.67
	
	-90.67

	2000
	39.84
	14980
	5968
	1.69
	6262.33
	
	-294.33

	2001
	39.7
	15287
	6069
	4
	6560.11
	
	-491.11

	2002
	40.15
	15720
	6312
	4
	6884.67
	
	-572.67

	2003
	44.88
	16170
	7257
	14.97
	7229.22
	
	27.78

	2004
	47.40
	16630
	7933
	9.32
	7569.89
	
	363.11

	2005
	48.19
	17050
	8210
	3.49
	7927.56
	
	282.44

	2006
	47.92
	17363
	8530
	3.9
	8279.56
	
	250.44

	2007
	50
	17800
	8900
	4.92
	8615.67
	
	284.33

	2008
	49.31
	18150
	8950
	0.56
	8900.56
	
	49.44

	2009
	50.12
	18330
	9187
	2.65
	9132.22
	
	54.78

	2010
	49.61
	18620
	9237
	0.54
	9337.22
	
	-100.22

	2011
	50.8
	18459
	9337
	1.08
	9561.67
	
	-224.67

	2012
	51.42
	19100
	9821
	5.18
	9809.22
	
	11.78

	2013
	53.5
	18725
	10018
	2
	10094.56
	
	-76.56

	2014
	51.3
	19600
	10055
	0.37
	10419.56
	
	-364.56

	2015
	52.1
	20250
	10550
	4.92
	10788.78
	
	-238.78

	2016
	52.7
	21116
	11128
	5.48
	
	
	

	2017
	53.2
	21650
	11518
	3.50
	
	
	

	2018
	54.4
	22265
	12112
	5.16
	
	
	

	2019
	52.68
	23840
	12560
	3.70
	
	
	

	Average Annual Increase for the period 1991-2019
	3.73
	Annual Average short-run variation(+& - signs are ignored)
	
	         185.71

	Average Annual Increase for the period 2013-2019
	           3.59
	
	
	

	
	
	
	


      Sources: (i) NSSO, Report2012, 2014, 2015 &2016; (ii) Assam, HDR, 2013: Managing Diversities, Achieving Human Development; (iii) Directorate of Economics& Statistics, Government of Assam; (iv) 5th annual employment-unemployment survey, Labour Bureau, Ministry of Labour & employment, 2015-16; And (v)Population census, 2001, office of Registrar general of India. 




      Fig 1: Trend Line of total labour supply of Assam during1991-2019: 

Data source: Size of total labour supply in the state for 1991-2019 as shown in table-3

ii. For  Construction Workers in the state:
The construction workforce (CWs) is a part of the total labour supply of the state. From the evidence of many studies, it has been found that the workforce in the unorganized/informal sectors contributes more than 90% to the total labourforce in our country. The construction sector absorbs a large number of such workforces next to the agriculture sector in the country. In 2009-10, the total workforce employed in different sectors of Indian economy was 46.5crore, out of which around 2.8 crore (6.02%) was employed in organized sector and 43.7 crore (93.98%) was in unorganized sector.
Out of 43.7 crore workers engaged in unorganized sector, the largest number of such workers (24.6 crore in 56.29%) was employed in agricultural sector. Next to it, around 4.4 crore(10.07%) was in construction sector, and the remaining 14.7 crore (33.64%) in manufacturing and service sectors[footnoteRef:12]. In India, the total workforce engaged in informal sector was 7.6% in 2011-12, which has increased to 9.3% in 2017-18.  Contrary to it, NSSO has observed that the share of the total workforce engaged in informal sector in the country was 92.4% in 2011-12, which has decreased slightly to 90.7% in 2017-18 (NSSO, 2014) (NSO, 2019). [12: www.vikaspedia.in/social-welfare/unorganized sector-1/categories-of-unorganized-labour-force, as retrieved on 10th May, 2021.] 

   Based on the data of construction workers (CWs) in the state for the period of 1991-2019, the supply trend of CWs in the state has been estimated as follows-
                    Ye= 517034+ 29173x (Equation-3) (table-4) 
Where, Ye = the size of CWs in the state, and x= for time period.
This indicates that the supply of CWs in the state increases by 29173 numbers per year on an average during the period of 1991-2019.
          During 1991-2019 with fluctuations, the supply of construction workers in the state has increased at 4.85% on an annual average. However, during 2013-2019, the supply of the construction workers in the state has been increasing at 4.53% per year (table-3).
             The vertical distance between the trend line for the supply  of  CWs  (red line) and the line of actual data of  supply of CWs represents the short-run fluctuations (variation) in the supply of CWs in the state during1991-2019, which is found to be moderate (Fig-2) (Gupta S. P., 2011). This short-run variation has been estimated to be 8750.24 nos.  per year on an  average during this period  of 1991-2019(estimated from table-4). The upward sloping trend line of the supply of CWs in the state is implying the gradual increase in supply of CWs in the state during 1991-2019 (Fig-2).
     Table-4: Trend and Short-run variation in Supply of Construction Workers of Assam during
                  1991-2019:
	Year
	Size of CWs (,000)
	% increase over previous year
	9-Yearly Moving Average(,000)
	Short-run Fluctuations(,000)

	(1)
	(2)
	(3)
	
	

	1991
	185
	-
	
	

	1992
	194
	4.86
	
	

	1993
	208
	7.72
	
	

	1994
	220
	5.77
	
	

	1995
	233
	5.91
	233.44
	-0.44

	1996
	246
	5.58
	248.7777778
	-2.78

	1997
	259
	5.28
	267.2222222
	-8.22

	1998
	272
	5.02
	288.1111111
	-16.11

	1999
	284
	4.41
	311.6666667
	-27.67

	2000
	323
	13.73
	337.6666667
	-14.67

	2001
	360
	11.46
	366.3333333
	-6.33

	2002
	396
	10
	398
	-2

	2003
	432
	9.09
	432.2222222
	-0.22

	2004
	467
	8.10
	469.1111111
	-2.11

	2005
	504
	7.92
	506.7777778
	-2.78

	2006
	544
	7.94
	525.125
	18.875

	2007
	580
	6.62
	575.6666667
	4.33

	2008
	616
	6.21
	608
	8

	2009
	662
	7.47
	638.7777778
	23.22

	2010
	676
	2.11
	667.8888889
	0.89

	2011
	700
	3.55
	695.5555556
	4.44

	2012
	723
	3.29
	720
	3

	2013
	744
	2.90
	747.7777778
	-3.78

	2014
	766
	2.96
	778.1111111
	-12.11

	2015
	793
	3.52
	814.7777778
	-21.78

	2016
	800
	8.95
	233.44
	

	2017
	866
	4.05
	
	

	2018
	935
	5.12
	
	

	2019
	1006
	6.46
	
	

	Average Annual Increase
 for period  1991-2019
	             4.53
	
	

	Average Annual Increase
 for period  2013-2019
	             4.85
	Annual Average short-run variation(+& - signs are ignored)
	         8.75024  


Data sources: (i)Annual reports of Building & Other Construction Workers’ Welfare Board, Assam; (ii)NSSO reports; (iii) Economic Survey, Assam; (iv)Ministry of Labour & Employment, government of Assam.                 

 Fig-2: Supply Trend Line of Construction Workers in Assam during 1991-2019:

                    Source: Data on the size of CWs in the state as shown in table-4

iii. For BCWs in the state (Assam):
        BCWs are comprised of a major proportion (around 60%) of the total CWs in India as we find evidence from the study of K N Vaid. The estimated proportion of BCWs to total CWs of the state (Assam) is complying with this finding. The percentage share of BCWs in total CWs of the state was 59% in 2015, which has increased to 61.8% in 2016.Thereafter, it has fallen to 60.97% in 2017 and further to 59.04% in 2018 (table-5).
On basis of the data of BCWs in the state for the period of 2015-2018, the supply trend of BCWs in the state has been estimated as follows: 
                    Ye= 510500+ 14300x (Equation-4) (table-5) 
Where, Ye = the size of CWs in the state, and x= for time period.
This indicates that the supply of BCWs in the state increases by 14300nos per year on an average during the period of 2015-2018.
              On an annual average, the supply of BCWs in the state has been increasing at the rate of 5.66% during 2015-2018 (table-2.18). The short-run variation in the supply of BCWs in the state has been estimated to be 3000 nos (3 x1000) per year, on an annual average during the period, 2015-2018 (table-5).
                        Table-5: Supply trend of BCWs in Assam for 2015-2018:
	Year
	Size of BCWs in Assam (,000)
	Size of CWs in Assam (,000)
	%share of BCWs in CWs  for the state
	Annual %  increase in BCWs of Assam

	(1)
	(2)
	(3)
	(4)=(2)/(3)*100
	(5)

	2015
	468
	793
	59.0
	-

	2016
	494
	800
	61.8
	5.56

	2017
	528
	866
	60.97
	6.88

	2018
	552
	935
	59.04
	4.55

	Annual average % increase
	5.66


     Sources: i) BOCW Board, Government of Assam, Labour and Welfare department,
     ii) Office of the Assistant  Labour Commissioner, Jorhat; Sivasagar & Golaghat Districts.
     Table-6: Trend and short-run variation in Supply of BCWs in Assam during 2015-2018:
	Year
	Size of BCWs (,000)
	3 yearly Moving average (,000)
	Short-run Variation (,000)

	2015
	468
	
	

	2016
	494
	496.67
	-2.67

	2017
	528
	524.67
	3.33

	2018
	552
	
	

	Annual Average short-run variation (+& - signs are ignored)                                   3.00



                   Fig-3:  Supply Trend Line of BCWs in Assam during 2015-2018:

Based on the regression equation for the supply of BCWs in Assam (equation-4), the projected size of BCWs in Assam for upcoming years has been estimated as shown in table-6
            Table-7: Projected Volume of BCWs in Assam for future:
	Year(X)
	x=2*(X-2016.5)
	Size of BCWs( in nos) 

	2021
	9
	639200

	2022
	11
	667800

	2023
	13
	696400

	2024
	15
	725000

	2025
	17
	753600

	2026
	19
	782200

	2027
	21
	810800

	2028
	23
	839400

	2029
	25
	868000

	2030
	27
	896600


            Source: Projection based on regression equation Ye= 510500+ 14300x
      
iv. For BCWs in the sample survey areas:

            Supply trend of BCWs in urban housing sector has been examined through the primary data collected from 30 nos of sample Class-I contractors/ Builders in 10 sample urban areas of Brahmaputra valley of Assam. 
             The BCWs in the sample urban areas have been categorized into the two heads-
             i) Workers currently working in the construction sites, who are termed as the employed workers. Again, on the basis of nature of employment, the employed workers have been divided into two categories- Casual workers and Contractual workers.
            ii) Workers seeking jobs in construction sites, who are, in fact, the unemployed. Yoram Ben Porath has also estimated the supply of BCWs in sample areas of study applying similar formula (Porath, Labourforce paticipation rates and the supply of labour, 1973,pp.697-704). According to him, in sample areas of study-
Supply of BCWs= Number of workers currently working (employed workers) + Number of workers looking for works (unemployed workers)[footnoteRef:13]. [13:  Information and data on the workers currently working and workers seeking for works in the sample construction sites have been collected from the managerial officials (clerks) of the 30 nos of the class-I contractors/ builders, who maintain  the records of the workers working daily in the sites   and  the size of workers looking for works. The clerk usually recruits the required number of workers in the site, out of many coming to him. In fact, the labour sardars and  masons(head and sub-masons) act as  the major labour supplying agents in the sample urban areas .They have close contact with the workers coming from rural and tea garden areas of the state. In many cases, they hire the required number of workers to their sites and let them employment opportunities as per the demand of the contractors/builders. In many cases, these intermediaries are found taking commission from workers for providing employment opportunities to them.
] 

          The supply trend of BCWs in the sample urban areas for the period of 2013-2019 has been estimated as follows-
                 Ye = 3130.857 + 157.7145(Equation-2.5) (for 30 nos of employers)(table-8) 
		Where, Ye= the supply of the BCWs in the sample urban areas, and x= for time period. 
		The estimated values show that the intercept of the trend line (α) is 3130.857 and its slope (ß) is significantly as high as (+) 157.7145. This refers that the annual average increasing rate of BCWs in the sample urban areas for the period of 2013-2019 is ß= 157.7145.

         On an annual average, the supply of BCWs in the sample urban areas has been increasing at a moderate rate of 5.15%, which is slightly less than that of for the state during 2013-19. Against the supply of BCWs in sample areas (5.18%), the employment of the workers is found to increase at a lower rate of 3.61% and unemployment at a higher rate of 16.91% on an annual average during 2013-2019. Among the employed workers, number of workers on casual basis has been in an increasing trend and size of contract workers is increasing at much slower rate with a minor fluctuation during the study period (table-8).  
                The modestly upward sloping trend line for BCWs (the red line) indicates that the supply of BCWs in the sample urban areas is increasing moderately (Fig-5).There is a much small short-run fluctuation in the supply of BCWs in the sample urban areas .On an average, the short-run variation in the supply of BCWs in the sample areas is found to be only 7.47 nos per year over the period of 2013-2019 (estimated from table-9).   
       Table-8: Supply Trend of BCWs working under 30 nos of employers (2013 – 2019):
	Workers

Years
	Total Labourforce
	Total supply of BCWs
Col. 5+7
	%
increase

	
	Size of  Employed workers
	Size of workers seeking jobs 
	% change
	
	

	
	Size of Casual workers
	Size of contract workers
	Total
Col.3+4
	% change
	
	
	
	

	2013
	1950
	488
	2438
	-
	228
	-
	2666
	-

	2014
	2046
	480
	2526
	3.61
	279
	22.37
	2805
	5.21

	2015
	2115
	496
	2611
	3.37
	343
	22.94
	2954
	5.31

	2016
	2223
	504
	2727
	4.44
	418
	21.87
	3145
	6.77

	2017
	2335
	512
	2847
	4.40
	460
	10.05
	3307
	5.15

	2018
	2409
	530
	2939
	3.23
	507
	10.22
	3446
	4.20

	2019
	2472
	543
	3015
	2.59
	578
	14.00
	3593
	4.27

	Average annual increase
	3.61
	
	16.91
	
	5.15


Source: Field survey data from 30 nos of sample contractors/builders (class-I) in Assam.

   Table-9: Trend and short-run variation in the supply of BCWs in Sample Urban Areas of Assam 
                    during 2013-2019:
	Year
	Supply of BCWs
	3-  3-Yearly Moving Average
	Short-run Fluctuations

	2013
	2666
	
	

	2014
	2805
	2808.333333
	-3.333

	2015
	2954
	2968
	-14

	2016
	3145
	3135.333333
	9.67

	2017
	3307
	3299.333333
	7.67

	2018
	3446
	3448.666667
	-2.67

	2019
	3593
	
	

	Annual Average Fluctuation(+& - signs are ignored)
	7.47



    Fig-4: Lines for Supply of BCWs, Size of Employed Workers, Size of Casual Workers, Size of 
               Contract workers and Size of unemployed workers in the Sample urban areas, 2013-2019:

  Data source: Employed Workers (Casual workers+ Contract workers) +Unemployed Workers
                     = Total Supply of BCWs as shown in table-8.

                    Fig-5: Supply Trend of BCWs in the sample areas during 2013-19:

         Data Source: Size of building construction workers, 2013-2019 in table-8
From the percentage analysis of the dataset of total labour supply in the state, the supply of CWs of the state, the BCWs for the state and for the sample urban areas, the following important findings  have been found-
On an annual average, and in terms of percentage increase, the supply of BCWs in the state (5.66%)(table-8)>  supply of BCWs in the sample urban areas (5.15%)(table-5) > the supply of CWs in the state (4.85%)(table-4) >  total labour supply in the state (3.59%) (table-3). 
As regards to the research question-1, Whether supply of BCWs in sample areas is growing at a higher rate than that of the CWs as well as the total labour supply in the state?
 - it has been found that the supply of building construction workers( BCWs) in the sample urban areas has been growing at a higher rate compared to that of supply of construction workers(CWs) and the total labour supply in the state. 
Seasonal Variation in the supply of the BCWs in Sample Urban Areas:
Applying Ratio to Moving Average Method (Gupta, 1990) to data set shown in table-10, the adjusted seasonal index in the normal season (January to April in a calendar year) has been found to be 101.85, it is 86.15 in the slack seasons (May to August) and 112 for the full-swing season starting during the winter (September to December).
            Table-10:Size of BCWs in sample areas indifferent seasons during 2013-2019:
	                  Seasons
Years
	Normal Season
	Slack Season
	Full-swing Season

	2013
	2666
	2425
	3072

	2014
	2805
	2379
	3156

	2015
	2954
	2635
	3414

	2016
	3145
	2640
	3531

	2017
	3307
	2795
	3768

	2018
	3446
	2927
	3987

	2019
	3593
	3137
	4195


          Source: Field survey data in 90 sample sites in Brahmaputra valley, Assam.

          Supply of BCWs in the sample survey areas is found to vary at a moderate rate in different seasons in a year. During the normal season, the supply of BCWs remains almost stable.  In the slack/rainy season, the supply of BCWs contracts by 13.85%.However, during this rainy season, the agriculture activity starts blooming and goes on its full swing. During such season, many rural workers return to their native villages and join in Agriculture activities. During the winter season, due to expansion in demand for BCWs, their supply increases by 12 %( table-10). The seasonally unemployed agriculture workers meet such excess demand for BCWs in the full-swing season. Thus, the seasonal variations in the supply of BCWs largely get adjusted with the seasonal variation in the supply of the agriculture workers.
As regards to the research question-3, whether there exists any seasonal variation in the supply of BCWs in the sample area of study?
- it has been found that there is a moderate variation in the supply of BCWs in the urban housing sector of the state in different seasons.
                Another important finding of this study is that against the increase in the supply of BCWs at a 5.15% per annum, the employment of BCWs in the sample areas increases only at 3.61% per annum during 2013-19. Thus, 
Conclusion and policy recommendation:
            The labour market of the building construction sector of Assam is operated with an abundant labour supply, for which a large number of workers remain unemployed, and more during the slack season. The building construction sector of the state is not able to absorb the increased labour supply in the sector. This is supportive of the fact that the employment intensity of the construction sector of the state, including the housing sector has been declining.
           During 2011-2018, the employment elasticity[footnoteRef:14] of the construction sector of the state has been found to be at lower point of 0.70, compared to that of all India average of 0.78 for the same period[footnoteRef:15].  However, in earlier period of 1999-2000 to 2009-10, the employment elasticity of the country’s construction sector was 1.13 point[footnoteRef:16]. Substitution of capital equipments for the workers is tending to dilute the employment intensity of the construction sector of the state. [14:  Employment elasticity is the % change in the number of employed persons in an economy or a region or a sector in response to a % change in economic output as measured through GDP.]  [15:   For Assam, the contribution of construction sector to GSDP has increased from 10887.47 crore in 2011 to 17129.11 crore in 2018. Against it, this has provided employment to 6.62lakhs persons in 2011, which has increased to 8.66 lakhs in 2018. For India, contribution of this sector to GDP has increased from 585340 in 2011 to 1028463 in 2018. During this period, the employment in this sector of the country has increased from 42.16 million to 67.6 million in 2018(sources:  Report of the working group on Construction for the 11th five year plan, planning commission, Government of India; Economic survey, Assam, 2019-20; NSSO Employment & Unemployment Survey Reports, NITI Aayog and Periodic Labour Force Survey).]  [16:  12th five year plan document, chapter 22.] 

          The capital equipments substitution has to be adopted by the employers for cost-effectiveness and higher quality of output, and partly for avoiding the social security obligations to labourers in the housing sector. In South Africa, with technical and economic feasibility, employment intensive method has been used in construction tasks in the housing and in other sectors (CIDB, 2005).
            For sustaining the jobs in the era of automation, it needs conversion of workers from non-skilled to skilled. Under growing population pressure, excess supply of labourforce is equally an urgent problem, which needs to be addressed. In practice, it is much difficult or bring a little gain shifting the surplus labourforce from the construction sector to other productive sectors of the economy of Assam, which are remaining almost backward and primordial both in industrial and agricultural spheres.  Unplanned family size of rural people, inclusive of those involving in the construction works, inter alia, has been bringing a burden both for the state, gnawing better employment and investment opportunity for future as well as the individual labour family. For peaceful economic development, government requires to implement a stricter population control policy among all sections of people in the country, with heavy penalties for not conforming the norm to deter the enthusiasm of having more children among labour section (Ibrahim, The determinants of private sector demand for employment in Egypt:1990-2007, 2013,pp.163-184). However, in the present democratic setup of the country, under the pressure of trade unions and increased cost of living consideration, the fixation of wage rate at a lower level could be a much difficult task for the government. There would be a little gain in maintaining a balance between the supply and demand for construction workforce through the wage policy.  
            Under the present circumstances, the expanding unemployment problem of BCWs needs to be tackled from two fronts: i) the surplus construction labourforce of BCWs require to be diverted to other productive activities of the economy implementing an appropriate policy measure and ii) limit the individual family size of the labour sections and all, within a limit, which is most urgent. They need to accept family planning and be motivated through the NGOs, social activists and the government agencies.  
Limitations of the study
The findings may not be applicable in other parts of the country and in other countries as the study is based on sample data.
Secondly, due to fear psychosis of work discontinuity by their employers, most of casually employed workers in such private sector may not provide reliable and correct information .Similarly, the contractors/builders may not provide correct data fearing the government intervention. So, the reluctances on the part of both workers and contractors to reveal the facts may be another limitation of the study.
Thirdly, limited period of consideration as to delineate the supply dimension of BCWs and their related issues is another limitation of the study.
  Future Scope of the work:
1. A comparative study of the construction workers in housing sector and other informal workers of the state can be made for a better understanding of their socio-economic conditions.[image: ]
2. After globalization, the rapid development in capital intensive technologies has emerged in the building construction sector. So, a study can be made on the impact of technological development on the employment of the construction workforce
3. [bookmark: _heading=h.44sinio]In the building construction sector of the state, the migrant workers outside the state by virtue of hard work and diligent nature, and their easy acceptance of worse employment conditions are replacing many local residential workers of the state from their jobs. So, a separate study can be made on the effect of migrant workers on wage and employment opportunities of the native residential workers in building construction sector of the state.
4. Unionism is viewed as a necessary requirement for protecting the socio-economic interest of the unorganized construction workers. So, unionism among the construction workers can be examined as a separate study.


[bookmark: _GoBack]
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Supply of BCWs 	2013	2014	2015	2016	2017	2018	2019	2666	2805	2954	3145	3307	3446	3593	Size of Employed workers	2013	2014	2015	2016	2017	2018	2019	2438	2526	2611	2727	2847	2939	3015	Size of Casual orkers	2013	2014	2015	2016	2017	2018	2019	1950	2046	2115	2223	2335	2409	2472	Size of Contract workers	2013	2014	2015	2016	2017	2018	2019	488	480	496	504	512	530	543	Size of Unemployed workers	2013	2014	2015	2016	2017	2018	2019	228	279	343	418	460	507	578	


Supply of BCWs	2013	2014	2015	2016	2017	2018	2019	2666	2805	2954	3145	3307	3446	3593	3-Yearly Moving Average	2013	2014	2015	2016	2017	2018	2019	2808.3333333335972	2968	3135.3333333335972	3299.3333333335972	3448.6666666665988	
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