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Abstract
This study assesses the knowledge and competence level of artisans in the building construction sector in Lagos State, Nigeria, and examines technology spillover from multinational building construction firms to the local artisans. The study identifies channels of knowledge transfer as well as avenues of technology spillover. Data were collected through the administration of a set of 315 copies of structured questionnaire on the artisans from seven randomly selected multinational building construction firms, out of 20 of such identified firms in the state. A total of 303 responses (96.2%) were properly completed and analyzed using the Borich Needs Assessment Model as well as mean with standard deviation.
Findings reveal that skill gaps exist in the areas of technical, analytical, decision-making, human relations, communication, and interpersonal skills. The study also reveals that technology spillover occurs in the study, area through the availability of modern tools, joint ventures business arrangements between local construction companies and multinational firms as well as deliberate knowledge transfer policies on the part of the multinational building construction firms. The study recommends that the Lagos State government should enforce mandatory training for artisans employed by the multinational construction firms within Nigeria and abroad, as a deliberate policy.
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Introduction
Globally, the building construction sector is considered as the cornerstone of development as it provides critical components for socio-economic growth and development (Ezeokoli, et al., 2021). It has been described as being a dynamic system which encompasses a wide range of technologies starting from the production of building inputs to actual construction activities (Saka and Adegbembo, 2022). The sector has the capacity to create as much as 10% of employment opportunities and can generate 50% of domestic fixed capital (DFC) and has ability of sprinkling multiplier effects on aggregate demands in other sectors through backward and forward linkages in the economy especially in developing countries (ILO, 2019; Olanipekun and Saka, 2019).
Thus, the building construction sector is very crucial to any nation’s social and economic development, as it provides employment opportunities, ensures income generation, guarantees people’s wellbeing, fosters effective sectoral linkages and enhances sustained infrastructural development (Adeagbo, 2014). Building construction has therefore been described as the field of knowledge that draws upon physical sciences such as chemistry, physics, engineering, architecture and other life sciences (Kesik, 2016). The sector does not only provide huge employment opportunities for artisans and professionals in the building construction sector, it also provides great multiplier effects on individuals in terms of provision of market opportunities for building construction materials vendors as well as paid employments for unskilled/causal workers that are needed in the construction sites (Isa, Jimoh and Achenu, 2013). In spite of the immense benefits of the sector to the Nigerian national economy, it is bedeviled with a mirage of problems ranging from inadequate technical and managerial knowhow, poor funding, low equipment and material base as well as poor regulatory framework (Ezeokoli et al., 2016). Also, Balouga (2012) was of the opinion that the major problems militating against the consistent progress of the building construction sector in developing countries, especially in Nigeria essentially have to do with dearth of technical expertise, corruption associated with building projects contract awards and poor implementation of policies and programmes having to do with building construction activities. Also, Obiegbu and Ezeokoli (2014) stressed that the sector is generally known for defective outputs and that incessant cases of building collapse reported are due to these situations. In the opinion of Miles (1995) most construction firms in developing countries are small and relatively inexperienced, and are bereft of managerial and technical capabilities to handle medium and large-scale projects. Thus, more often than not, the governments of developing countries therefore find multinational building construction firms as better alternatives when the need arises. The study however added that, the multinational building construction firms find it much more convenient to work alone even if it was expressly stated that the awarded building construction projects be executed jointly with local organizations.
Previous studies on knowledge transfer in the building construction sector have been recognized as the most significant ways of enhancing competencies of artisans in the building construction sector, as such studies have proven to be potent ways of ensuring sustained competitive advantage for individuals, organizations and nations at large ((Bruton et al., 2007). It has also been argued that successful delivery of a building project involves many input resources and the most important of them are the professionals and artisans. This set of human input resources are noted to be holding a very important position in building construction sector (Olanipekun and Nunayon, 2017). Also, Kazaz and Ulubeyi (2017) opined that set of workers are needed on all building construction sites. Thus, the involvement of artisans in the building construction activities in developing countries such as Nigeria is much more pronounced, unlike in the developed economies, such as the United Kingdom, United States of America, and Germany where most operations on construction sites are highly automated (Bilua et al., 2015). Thus, artisans are needed at various stages of building construction process; right from the conception of ideas to the completion and even at the point of demolition of housing project (Ajagbe and Ismail, 2014). According to Hickson and Ellis (2014), the outcome of every building construction activity largely depends on the inputs of artisans as they are mostly involved from the scratch to finish. It is therefore a known fact that artisans play a very important role in the growth and development of building construction sector. This is because of their invaluable contribution towards the successful completion of any building construction work (Medugu et al., 2011and Bilau et al., 2015). 
Essentially, technology spillover refers to the positive or negative impact of technology usage in an environment, especially through the activities of multinational corporations on local firms or on the host economy at no financial cost to the local communities that are exposed to such activities (Sönmez, 2012). This implies that technological externalities that are accruable from one firm (source) to another (recipient) through their linkage activities (formal or informal) or relationships between firms and their host communities (Narula and Driffield, 2012).  Technological spillover is therefore a non-intentional activity, but the overall impact of the transferred technology on the host community (ies) could be positive or negative.  The impact is usually felt after some period and cannot easily be measured immediately.
African countries, especially Nigeria, have intensified efforts at acquiring technical skills in their building construction sector. from developed world, and this has manifested in several ways (Velasquez, 2010). As a matter of fact, the Nigerian development strategies have been built around the concept of international technology transfer (Ogbimi, 2007). According to him, this form of development initiative has been made to take different forms, such as foreign direct investment, licensing for production, contractual supply of management-related technology, sale and installation of ‘turnkey’ plants, design and construction of infrastructure and buildings, engineering and feasibility studies, consultancy, technical assistance and advice, training of personnel in the area of technology at home and abroad. Also, Ayodeji and Adebayo (2015) noted that the Nigerian government in its drive to improve local productivity and to enhance the technical knowledge of its teeming youths in the construction and manufacturing industries has formulated a policy known as import substitution and has put a number of programmes aimed at improving the technical capabilities of its teeming citizens. 
Therefore, technology spillover is not a new concept to the Nigerian economy which usually takes place as a result of technology transfer which has been described as a voluntary action which takes place between a Multinational Corporation (MNC) and some employed artisans or between affiliate of MNC or suppliers of building input resources firm in a host country where such multinational corporation operates (Bennett, 2002). To this end, technology spillover is the resultant effects/benefits of knowledge transfer which is felt in the larger economy as a whole, following a long period of knowledge transfer activities.  
In view of the importance that is attached to the concept of technology spillover, this development initiative has attracted the attention of a number of scholars and professionals in the field of development studies. For instance, Abereijo and Ilori (2014) examined technology spillover and knowledge transfer between multinational corporations in the food processing sub-sector of the Southwestern Nigeria. The study discovered that only a moderate number of organizations examined had technical capability to absorb the required technologies from the multinational corporations in spite of the roles played by the former to stimulate learning in the industry. Also, Dutse (2012) examined technological spillover and knowledge transfer through foreign direct investment in the northern Nigerian manufacturing industry and reported that though the subsidiaries of multinational corporations operating in the Nigerian manufacturing sector attract and generate appropriate technology spillover that could easily be absorbed by the host communities, however, the absorptive capacity of the indigenous firms was too weak to take full advantage of opportunities provided by that arrangement. As good as these studies might be, none of them has specifically examined technology spillover in the building construction sector in Nigeria, and most importantly in Lagos State which has been adjudged to have had  heavy presence of the foreign construction companies and a high number of local artisans and professionals that have been trained by these companies. Therefore, there seems to be a dearth of empirical studies on the technology spillover effect on artisans in the Nigerian building construction sector, hence the need for this study. Specifically, this study aimed at assessing knowledge and competence level of artisans in the construction of building projects, examined the prevalence of technology spillover and identified channels of technology spillover .
Methodology 
This study examined bricklayers, electricians, painters, plumbers, carpenters, ceramic tilers and iron benders employed by the multinational building construction companies in Lagos State, Nigeria. Multi-stage sampling technique was adopted for the study. The first stage has to do with purposive sampling of 7 MNCs out of the 20 building construction companies located across 7 local government areas of Lagos State as identified and documented by the Lagos State Ministry of Employment and Wealth Creation, as at 31st December 2022, based on the highest number of artisans on the employment of the construction firms. According to the Statistical Bulletin of the   Lagos State Ministry of Employment and Wealth Creation (2021), the selected seven building construction firms had an estimated workforce size of 7,929 workers; including 1,223 professionals and 6,706 artisans. Therefore, the Krejcie and Morgan (1970) sample size formula was applied to select a representative sample of 470 for the study; including 155 professionals and 315 artisans. The third stage has to do with simple random sampling of 315 artisans out of which 303 of them were properly completed and returned, thus, representing 96.2% response rate. The datobtained were analyzed using Borich Needs Assessment Model as well as mean with standard deviation.

Results and Discussion. Table 1 presents information on the knowledge base of artisans. The result indicates that thirty-three (33) out of thirty-four (34) variables used to measure knowledge    Under the technical skills, results show that ability to identify and use procedures ([image: ]= 3.46), ability to identify and use tools ([image: ]= 3.44), ability to use specialized knowledge to perform special tasks ([image: ]=3.46) and ability to identify and use processes ([image: ]= 3.39), were the areas where artisans had high level of knowledge in the building construction activities. In the analytical skills, report shows that ability to diagnose emerging activities ([image: ]= 3.47), ability to identify key activities in building projects ([image: ]= 3.46), ability to decide precedence relationship of activities ([image: ]= 3.39), ability to identify bottleneck activities ([image: ]= 3.34), ability to deploy more resources to bottleneck activities ([image: ]=3.42) were the areas in which the artisans were rated highly. Also, in the area of decision-making skills, ability to choose appropriate building materials from array of options ([image: ]=3.44), ability to take decisions regarding various aspects of building construction activities ([image: ]=3.42), ability to create alternative process during the execution of building projects ([image: ]=3.49), ability to exhibit high level of dexterity in the handling of construction materials and to use equipment and tools ([image: ]=3.47) were the areas in which the artisans were rated highly. In terms of human relation skills, ability to work harmoniously with colleagues and others on construction sites ([image: ]=3.51), ability to maintain group cohesiveness especially with co-workers and other construction team members ([image: ]= 3.51), ability to motivate colleagues and subordinates for knowledge acquisition and improved performance ([image: ]= 3.51), ability to resolve official conflicts among colleagues ([image: ]= 3.39) and ability to be a team player and a motivator to colleagues in terms of building project execution ([image: ]= 3.38) were equally rated highly. 
On the communication skills, it was observed that ability to send codified building construction information ([image: ]= 3.43), ability to interpret codified building information ([image: ]= 3.47) and ability to understand technical jargons and models ([image: ]= 3.49) were areas under communication skills where respondents had high level of knowledge. Furthermore, in the area of interpersonal skills, ability to transparently exhibit skills in the execution of building projects ([image: ]=3.55), ability to provide all relevant information as regards cost elements of building projects ([image: ]= 3.48), ability to be open-minded and be accurate in providing accounting information for the cost of every input resource deployed in a building project ([image: ]= 3.44) were the areas in which the respondents displayed high level of knowledge. As regards conceptual skills, ability to see construction activities in a holistic manner ([image: ]= 3.57) and ability to solve building construction operational problems from the systemic point of view ([image: ]= 3.41) were the areas in which the artisans were adjudged to have had level of competence. For the diagnostic skills, it was observed that ability to determine the cause of building constructional failures ([image: ]= 3.38) was a variable with high level of knowledge among the artisans in the building construction sector. In terms of flexibility skills, ability to understand and interpret ambiguous building situations ([image: ]= 3.49) and ability to understand and adjust to rapidly changing customers’ demands ([image: ]= 3.52) were variables with high level of knowledge among the artisans. With respect to administrative skills, it was reported that ability to process paper work ([image: ]= 3.51) and ability to manage resources ([image: ]= 3.59) as well as the ability to manage expenditure ([image: ]= 3.41) were the variables with high knowledge level among the respondents. The findings show that respondents had high level of knowledge in many areas of building construction processes based on the above findings. 
Essentially, artisans in the building construction sector are expected to possess specialized knowledge and skills that are crucial for the successful completion of projects. Usually, knowledge and skills are acquired through combination of formal education, apprenticeship scheme, on-the-job training and hands-on-experience. This finding was partially consistent with the research outcome of Ayeniyo et al. (2020) that was conducted in Lagos State and revealed that artisans in the study area were technically capable in the areas of operational and innovation capabilities, but had low level of competences in the areas of investment and linkages. However, the finding was at variance with the result of research work undertaken by Orekan and Okanlawon (2020) that evaluated the knowledge base of artisans from the perspectives of house sponsors in Ogun State, Nigeria and discovered that artisans in the study area were not technically equipped with modern knowledge and skills to carry out building construction tasks that were satisfactory to them. 
Also, Aminu et al. (2018) examined the strategies for skill development in the building construction sector in Abuja, Nigeria and discovered that dwindling stock of competent artisans and the influx of unskillful and inefficient craftsmen into the sector as the major challenge bedeviling the sector. The study concludes that poor political will at turning around the fortunes of technical colleges and vocational centres as the bedrock of craftmanship development in Nigeria, especially in the construction industry, was responsible for the poor quality of workmanship in the study area. The study recommends skill acquisition partnership policy, involving both public and private sectors to develop a scheme for the recognition of artisans’ skills through assessment and certification of skills with appropriate knowledge. Furthermore, Amusan et al. (2021) assessed the performance strategies of artisans in the Nigerian building construction sector and found out that poor performance indicators usually exhibited in the sector could directly be linked to poor remuneration packages payable to artisans. The study therefore concludes that improved pay package, provision of performance incentives as well as flexible schedule of duties, would surely spur artisans to higher level of productivity in terms of better service delivery. 
Table 1: Knowledge and Knowledge Base of Artisans in the Building Construction
 Sector

	 Factors/Variables
	Knowledge
	Knowledge level

	Technical skills
	Freq.
	%
	Mean
	Std. Dev

	Ability to identify and use methods
	271
	89.4
	2.58
	1.31

	Ability to identify and use procedures
	265
	87.5
	3.46
	0.84

	Ability to identify and use processes
	276
	91.1
	3.39
	0.84

	Ability to identify and use tools
	271
	89.4
	3.44
	0.83

	Ability to follow and use techniques
	265
	87.5
	3.48
	0.83

	Ability to use specialized knowledge to perform special tasks
	261
	86.1
	3.46
	0.85

	Analytical skills
	 
	 
	 
	 

	Ability to diagnose emerging activities	
	247
	81.5
	3.47
	0.79

	Ability to identify key activities in building projects
	258
	85.1
	3.46
	0.78

	Ability to decide precedence relationship of activities
	236
	77.9
	3.39
	0.85

	Ability to identify bottleneck activities
	235
	77.6
	3.34
	0.90

	Ability to deploy more resources to bottleneck activities
	249
	82.2
	3.42
	0.87

	Decision making skills
	 
	 
	 
	 

	Ability to choose appropriate building materials from array of options 
	226
	74.6
	3.44
	0.85

	Ability to take decisions regarding various aspects of building construction activities
	229
	75.6
	3.42
	0.87

	Ability to create alternative process during the execution of building projects  
	253
	83.5
	3.49
	0.80

	Ability to exhibit high level of dexterity in the handling and use of equipment and tools
	260
	85.8
	3.47
	0.81

	Human relations skill
	 
	 
	 
	 

	Ability to work harmoniously with colleagues and others on construction sites
	248
	81.8
	3.51
	0.77

	Ability to maintain group cohesiveness especially with coworkers and other construction team members 
	243
	80.2
	3.51
	0.77

	Ability to motivate colleagues and subordinates for knowledge acquisition and improved performance
	263
	86.8
	3.51
	0.81

	Ability to resolve official conflicts among colleagues
	247
	81.5
	3.39
	0.87

	Ability to be a team player and a motivator to colleagues in terms of building project execution
	264
	87.1
	3.38
	0.90

	Communication skills
	 
	 
	 
	 

	Ability to send codified building construction information
	253
	83.5
	3.43
	0.86

	Ability to interpret codified building construction information
	245
	80.9
	3.47
	0.80

	Ability to understand technical jargons and models
	237
	78.2
	3.49
	0.79

	Interpersonal skills
	 
	 
	 
	 

	Ability to transparently exhibit skills in the execution of building projects
	245
	80.9
	3.55
	0.68

	Ability to provide all relevant information as regards cost elements of building projects 
	237
	78.2
	3.48
	0.82

	Ability to be open-minded and be accurate in providing accounting information for the cost of every input resource deployed in a building project
	250
	82.5
	3.44
	0.84

	Conceptual skills
	 
	 
	 
	 

	Ability to see construction activities in a holistic manner 
	253
	83.5
	3.57
	0.77

	Ability to solve building construction operational problems from the systemic point of view
	254
	83.8
	3.41
	0.86

	Diagnostic skills
	 
	 
	 
	 

	Ability to determine the cause of building constructional failures such as cracks, leaking pipe, defective pillars etc
	264
	87.1
	3.38
	0.89

	Flexibility skills
	 
	 
	 
	 

	Ability to understand and interpret ambiguous building construction situations, such as drawings or models
	245
	80.9
	3.49
	0.80

	Ability to understand and adjust to rapidly changing customers’ demands.
	243
	80.2
	3.52
	0.75

	Administrative skills
	 
	 
	 
	 

	Ability to process paper works in an orderly manner in order to avoid any form of delay and to guarantee high level of productivity 
	237
	78.2
	3.51
	0.77

	Ability to manage resources both human and material within the budget limits
	251
	82.8
	3.59
	0.65

	Ability to follow organization’s policies and programmes that are geared towards profit making
	249
	82.2
	3.55
	0.68

	Ability to manage expenditure in order to ensure cost 
minimization and profit maximization
	238
	78.5
	3.41
	0.86



Source: Computed from the field survey, 2023.
Mean > 3.0 = High knowledge base
Also, skill gap analysis was conducted on the respondents and the result shows that all the identified variables in the building construction sector in which the respondents were examined indicated that they had inadequate skills as the results of the Weighted Mean Discrepancy Scored (WMDS) for all variables for which the respondents were examined were positive. This is in spite of the fact that they were rated to have had high level of knowledge as indicated in Table 2. The implication of this finding is that though the respondents were rated to have had high level of knowledge in various aspects of building construction activities as indicated above, their skill level never the less, was not high enough to the level expected in the contemporary building construction sector. The implication of this finding therefore, was an indication that artisans in the building construction sector, would need to undergo more trainings for more internalization of the knowledge that is required in the building construction sector in the study area. Application of knowledge is regarded as skills and this may be easily achieved when appropriate technology spillover from areas of high concentration of knowledge to areas of low concentration of knowledge, usually from the multinationals to the local construction firms. This finding was therefore in line with result of the work of Bilau et al. (2015) which reported that the major challenge facing the Nigerian building construction sector was shortage of skillful workforce. The study asserted that the impact of poor quality of construction workforce in Nigeria has therefore brought about low quality of workmanship, elongated project completion period and has negatively affected construction firms’ profitability level especially among small and medium scale firms.  The study therefore concludes by recommending continuous training programmes for artisans and other stakeholders in the sector. 
            Also, Dabok, Ganah and John (2022) assessed the impact of skilled workforce shortage in the Nigerian building construction sector and found that there exist skill gaps that needed to be filled by the artisans in view of emerging/new knowledge in the contemporary building construction world.  The study affirms that the identified skill gaps in the sector have manifested in form of low productivity and poor quality of workmanship in the sector, thus contributing lesser to the Nigerian economy than expected.  The study concludes by recommending effective trainings for artisans and the establishment of development framework for the construction sector, in order to ensure improved output for the sector in terms of quality of outcomes. Furthermore, Bilau and Bamgbade (2021) evaluated the effects of skill gaps identified among artisans on the building construction sites in the Federal Capital Territory, Abuja and confirmed that majority of the examined artisans were not adequately technically competent, and thus could not carry out their assigned tasks effectively and efficiently. The study therefore affirmed that poor workmanship recorded on the construction sites, which was classified as the highest in the country, and which the study affirms could impact negatively on the sector’s outcome was blamed on the existence of skill gaps among the examined artisans. The study attributed poor workmanship that manifested on the construction sites in the study area on skill gaps that existed in the study area.
Table 2: Skill Gap the in the Building Construction Sector among Artisans	
	Skills in building construction
	Importance
 
	Competence
 
	WMDS

	Technical skills
	Mean
	Std. Dev
	Mean
	Std. Dev
	 

	Ability to identify and use methods
	4.23
	1.16
	4.13
	1.23
	2.16

	Ability to identify and use procedures
	4.14
	1.16
	4.16
	1.14
	2.06

	Ability to identify and use processes
	4.15
	1.15
	4.18
	1.07
	2.07

	Ability to identify and use tools
	4.27
	1.09
	4.30
	1.06
	2.26

	Ability to follow and use techniques
	4.10
	1.26
	4.34
	1.06
	1.95

	Ability to use specialized knowledge to perform special tasks
	4.04
	1.22
	4.17
	1.19
	1.89

	Analytical skills
	 
	 
	 
	 
	 

	Ability to diagnose emerging activities
	4.22
	1.10
	4.14
	1.17
	2.19

	Ability to identify key activities in building projects
	4.15
	1.14
	4.25
	1.07
	2.09

	Ability to decide precedence relationship of activities
	4.02
	1.23
	4.15
	1.08
	1.87

	Ability to identify bottleneck activities
	3.95
	1.19
	4.10
	1.16
	1.82

	Ability to deploy more resources to bottleneck activities
	3.90
	1.24
	4.21
	1.06
	1.72

	Decision making skills
	 
	 
	 
	 
	 

	Ability to choose appropriate building materials from array of options
	4.28
	1.12
	4.31
	1.06
	2.25

	Decision making skills regarding various aspects of building construction activities
	4.31
	1.07
	4.29
	1.01
	2.33

	Ability to create alternative process during the execution of building projects  
	4.19
	1.13
	4.17
	1.10
	2.14

	Dexterity in the handling and use of equipment and tools 
	4.10
	1.12
	4.29
	1.08
	2.04

	Human relations skills
	 
	 
	 
	 
	 

	Ability to work harmoniously with colleagues and others on construction sites
	4.23
	1.19
	4.32
	1.07
	2.14

	Ability to maintain group cohesiveness especially with coworkers and other construction team members
	4.13
	1.27
	4.23
	1.12
	1.98

	Ability to motivate colleagues and subordinates for knowledge acquisition and improved performance
	4.36
	1.02
	4.33
	0.97
	2.42

	Ability to resolve official conflicts among colleagues
	4.20
	1.11
	4.32
	1.02
	2.16




	Ability to be a team player and a motivator to colleagues in terms of building project execution
	4.22
	1.14
	4.35
	1.03
	2.17

	Communication skills
	 
	 
	 
	 
	 

	Ability to send codified building construction information
	4.23
	1.12
	4.26
	1.09
	2.19

	Ability to interpret codified building construction information
	4.22
	1.16
	4.17
	1.07
	2.15

	Ability to understand technical jargons and models
	4.07
	1.23
	4.16
	1.21
	1.92

	Interpersonal skills
	 
	 
	 
	 
	 

	Transparency skills in the execution of building projects
	4.11
	1.23
	4.21
	1.11
	1.98

	Accountability skills in terms of being able to   provide all relevant information as regards cost elements of building projects
	4.26
	1.16
	4.17
	1.20
	2.21

	Ability to be open-minded and be accurate in providing accounting information for the cost of every input resource deployed in a building project
	4.12
	1.26
	4.15
	1.15
	1.96

	Conceptual skills
	 
	 
	 
	 
	 

	Ability to see construction activities holistically
	4.03
	1.23
	4.27
	1.07
	1.88

	Ability to solve building construction operational problems from the systemic point of view
	4.15
	1.20
	4.29
	1.08
	2.04

	Diagnostic skills
	 
	 
	 
	 
	 

	Ability to determine the cause of building constructional failures such as cracks, leaking pipe, defective pillars, etc.
	4.12
	1.33
	4.24
	1.15
	1.91

	Flexibility skills
	 
	 
	 
	 
	 

	Ability to understand and interpret ambiguous building construction situations, such as drawings or models
	4.24
	1.13
	4.17
	1.17
	2.20

	Ability to understand and adjust to rapidly changing customers’ demands.
	4.21
	1.21
	4.20
	1.08
	2.11


Source: Computed from the Field Survey, 2023.
WMS= Weighted Mean Score
WMDS= 0: There is no need to improve skills
WMDS= Positive (+): there will be need to improve skills
WMDS= Negative (-): there will be no need to improve skills
In terms of prevalence of technology spillover in the study area, Table 3 provides information on the factors influencing technology spillover in the study area. From the result, 121 (91.4%) agreed that technology spillover occurred as a result of availability of modern tools and equipment. Also, 138 (91.4%) of the respondents believed that technology spillover in the study area occurs as a result of joint venture business arrangements between local construction firms and multinational building construction companies. In the same vein, 97 (64.2%) of the respondents affirmed that foreign direct investment within the building construction sector was a major factor that necessitates technology spillover in the building construction sector. Finally, 81(53.6%) of the respondents asserted that deliberate knowledge and skills transfer from multinational construction companies to local artisans and professionals was evidence, suggesting that there was technology spillover in the building construction sector in the study area. There is no doubt that the presence of multinational building construction companies in developing countries has enhanced technology spillover and knowledge transfer to the local construction firms in the sector. This line of argument has been accentuated by Osabutey and Croucher (2018) who conducted a similar study in the Ghanaian construction industry and discovered that the presence of multinational construction firms in Ghana has brought about strong intermediate institutions and has improved the technology spillover and knowledge transfer practices, hence, led to the formulation of appropriate policies and programmes that are likely going to establish the strategies for knowledge transfer from the multinational construction companies to local professionals and artisans in the country’s construction industry.  Also, Urata and Baek (2022) examined the impact of foreign direct investment on developing countries’ economies, using the World Bank’s enterprise survey data for 107 countries from 2007-2020 and discovered that most countries examined did not benefit horizontally from the activities of foreign direct investments. The study affirmed that the examined developing countries could not benefit horizontally from the multinational organizations operating in their midst due to lack of appropriate absorptive capacities of either the individuals or firms in the examined developing countries. The study concludes that developing countries must scale up their absorptive capacities in order to enjoy the spillover effects of multinational firms operating in their territories. Also, Ola-David and Oyelaran-Oyeyinka (2012) assessed the importance of foreign-owned manufacturing firms on the economies of Kenya and Nigeria, using innovation indicators for firms as provided by the World Bank Enterprise Surveys and discovered that the improvements recorded by domestic firms in areas of product and process innovations were not entirely as a result of the presence of multinational organizations in the two countries, but essentially as a result of  intensity of competitions between foreign-owned organizations and domestic firms; especially the domestic firms with the possession of internationally recognized quality certifications that engaged in stiff competition with multinational companies, thus, were made better in various areas of technological advancement. The study affirms that domestic firms in the study area greatly improved the quality of their products and services through learning by experiences which was made possible with the use of information and communication technology (ICT) resources as well as through supply linkages and technology licensing that domestic firms enjoyed in form of advanced techniques and management practices of foreign-owned organizations that operated outside the study area. 
In the same vein, Abereijo and Ilori (2012) investigated the relevance of foreign direct investment in terms of technology spillover on the small and medium scale food processing companies in Southwestern Nigeria and found that domestic food processing firms in the study area benefited immensely from the activities of multinational companies in terms of linkage capabilities and investment in human capital and labour turnover. 
Table 3: Prevalence of Technology Spillover among Artisans
	Presence or otherwise of technology spillover
	Freq.
	%

	Availability of modern tools and equipment
	211
	69.6

	Joint venture business arrangements between local construction firms and multinational building construction companies
	195
	64.4

	Foreign direct investment within the sector
	107
	35.3

	Deliberate knowledge and skills transfer from multinational construction companies to local professionals and artisans
	219
	72.3


Source: Field Survey, 2023 
With respect to channels of technology spillover and knowledge transfer in the study area,
results in Table 4 show that 90.1% of the respondents indicated that training was the major avenue for knowledge transfer with the mean duration of training put at 3.77. This implies that it takes between 18 and 24 months to be trained as an artisan in order to acquire appropriate knowledge, and skills in building construction activities. In terms of technical workshops, 25.4% of respondents provided information that their attendance at technical workshop was a veritable source of knowledge transfer, with a mean period of workshop attendance put at 2.49. This implies that it takes between 13-18 months to be trained in technical workshops, in order to be adequately knowledgeable about the technicalities of building construction tasks.  Equally, 12.9% of respondents reported that routine control in form of supervisory actions over their activities by foremen or professionals in the appropriate fields of building construction was important factor influencing knowledge transfer with a mean of 1.24. The implication of this result is that it takes between 6-12months to be properly supervised by superior officers in order to be adjudged adequately knowledgeable about building construction activities.
For the tracking of suppliers’ performance, 4.0% of the respondents averred that it was an important venue for knowledge transfer in the building construction sector with a mean of 1.05. This implies that it takes between 6-12 months to track the suppliers’ performance to be adequately knowledgeable about the tasks that are involved in such building construction activities. Also, direct intervention of suppliers of imported building materials attracted the attention of 16.8% the respondents with a mean value of 2.17. By implication, it takes between 13-18 months to be properly trained, through the direct intervention of suppliers of imported building materials. In the same vein, 24.4% of the respondents agreed that direct intervention of manufacturers of locally produced building materials is an important avenue for knowledge transfer in the sector with a mean value of 2.25. 	The implication of this finding is that it takes between 13-18 months to be appropriately trained using direct intervention of the manufacturers of locally produced building materials. For the joint product development efforts between the manufacturers of building material products and the multinational building construction firms, 10.6% of the respondents indicated that this is a good avenue for knowledge transfer with a mean value of 1.12. It therefore means that it takes between 6-12 months to be adequately trained, using joint product development strategy, between the manufacturers of building material products and multinational building construction companies. Also found to be an important avenue for knowledge transfer in the building construction sector was the direct financial support to the local suppliers of building construction inputs/materials with 21.1% of the respondents agreeing to be an avenue for knowledge transfer with a mean value of 2.32. It then means that it takes between 13-18 months to be adequately trained using direct financial support of multinational building construction companies to the local suppliers of building materials. Also, the study revealed that 13.9% of the respondents agreed that encouraging building materials to be supplied jointly by appointed suppliers was an important avenue for knowledge transfer in the sector, with a mean value of 1.17. This therefore means, that it takes between 6-12months to train artisans who are expected to use such materials, to be so supplied. 
Furthermore, making long-term agreement with the suppliers of building materials as regards offering trainings on the best ways of utilizing their products, attracted the responses of 10.9% of the respondents, with a mean value of 1.42. This implies that training artisans through this arrangement would require between 6-12 months. Essentially, building construction requires a wide range of activities especially in its major distinct areas of carpentry, plumbing, electrical works, painting, masonry, among others, which are dynamic in nature and requires continuous training in order to meet the ever-dynamic nature of the sector. The required training in the sector is usually provided by trade schools, vocational institutes and through apprenticeship scheme (Construction Industry Institute: Education and Training, 2023).The finding was consistent with the assertion of the work of Khan and Ali (2019), which argue that technical workshops offer practical learning environment where participants can engage in activities such as demonstration, simulations and case studies. With technical workshops, hands-on learning approach is usually adopted, to enable trainees to apply theoretical concepts to real-life scenarios, thereby enhancing their understanding and retention of knowledge and skills so acquired in the process (Sommerville and Gurocak, 2016). Also, technical workshops bring together professionals, researchers and learners from various backgrounds, thereby fostering networking opportunities and by extension, ensuring knowledge and skills exchange among participants (Schippers and West, 2015). 
Routine control, otherwise known as quality control, is an important aspect of knowledge transfer, especially in the building construction sector, as it involves implementing systematically, processes that have been set out to be followed, while executing building construction projects. Through this strategy, set of measures are usually ensured, and the appropriate knowledge and skills are effectively transferred, thereby leading to improved constructional practices and outcomes. Therefore, this result is in line with the position of Love et al. (2014) who argue that routine control is a veritable avenue for the transfer of knowledge in the construction industry, which is usually undertaken through regular workshops attendance, seminars and on-the-job training sessions, in order to improve the knowledge and skills of workforce in the ever-changing building construction sector.  
Engagement of local suppliers as a form of knowledge transfer which has been documented to be an important avenue for knowledge transfer in the construction industry. For instance, Sheng et al. (2017) asserted that direct intervention of local suppliers of construction materials is capable of ensuring effective transfer of emerging knowledge and skills, thereby improving constructional processes, saves cost and enhances early project completion. 
Finally, in terms of providing direct financial support to local suppliers, this result was in consonance with the findings of several scholars such as (Ofori, 2018; Maphunye and Ramuedzisi, 2017) who reasoned that such strategy is bound to enhance knowledge transfer ability of workforce in the building construction sector, as building materials suppliers are noted to have in-depth knowledge of local market and materials, valuable expertise that can be shared and the appropriate skills and knowledge about their building materials. This arrangement usually improves constructional skills and knowledge of operatives in the construction industry and by extension, increases the innovative capabilities of both artisans and professionals in the sector.  
Table 4: Avenue for Knowledge Transfer in the Building Construction Sector among the
 Artisans
	 
	 
	 
	Duration of Training

	Avenues
	Freq.
	%
	Mean
	Std. Dev

	Trainings
	273
	90.1
	3.77
	0.28

	Technical workshops
	77
	25.4
	2.49
	0.16

	Routine controls
	39
	12.9
	1.24
	0.11

	Tracking the suppliers’ performance
	12
	4.0
	1.05
	0.32

	Direct intervention of suppliers of imported building materials 
	51
	16.8
	2.17
	0.15

	Direct intervention of local suppliers of building materials 
	74
	24.4
	2.25
	0.21

	Joint product development 
	32
	10.6
	1.12
	0.15

	Direct financial support to local suppliers
	64
	21.1
	2.32
	0.14

	Joint supply of input needs by local suppliers
	42
	13.9
	1.17
	0.16

	Making long-term agreements with suppliers of building materials as regards offering trainings on the best way of utilizing their products. 
	33
	10.9
	1.42
	0.13


Source: Field Survey, 2023.
Mean of 0- 1= < (6 months)
Mean of 1.01 – 2.0 = (6 -12)
Mean of 2.01 – 3.0= (13 – 18)
Mean of 3.01 – 4.0 = (19-24)	
Mean of 4.01 – 5.0 = (25 months and above)

Conclusion and Recommendations

Based on the findings of this study, it can be concluded that the artisans in the study area were found to have been competent in some areas of building construction activities and not very competent in some areas of assigned duties. For instance, in terms of ability to identify and use procedures, ability to identify and use tools, among others, they were found to have had high level of knowledge. They were also noted to have had high ability to diagnose emerging activities, had ability to identify results, as well as the ability to work harmoniously with colleagues in key activities in building construction projects. 
In terms of skill gap, the study reported that there existed skill gap in the areas of technical skills, analytical skills, decision making skills, human relations skills, communication skills as well as interpersonal skills.  Equally, the study established that there was prevalence of technology spillover through the availability of modern tools and equipment, and in form of joint venture business arrangements between local construction firms and multinational building construction companies, as well as through the instrumentality of deliberate knowledge and skills transfer from multinational construction companies to the locals.
The study thus recommends that the Lagos State government should intensify efforts at promoting the relevance of technical education so that this aspect of formal education could contribute more to the economic development of the state, in order to further enhance the conceptual skills of the artisans in the building construction sector. This is very important in view of the abysmal low level of skills of this set of construction workers as recorded in this study, especially in the areas of their ability to follow organization’s policies and programmes that are geared towards profit making, ability to manage expenditure in order to ensure cost minimization and profit maximization, ability to process paper works in an orderly manner in order to avoid any form of delay and to guarantee high level of productivity and ability to determine the causes of building construction failures such as cracks, leaking pipes, defective pillars among others.  Also, there is a need for the establishment of legal framework that makes transfer of technology compulsory from the multinational building construction companies to local artisans and professionals in the building construction sector. This could be done by mandating the multinational building construction organizations to train a specific number of their workforce abroad, as a deliberate policy on yearly basis.
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