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Abstract 

Working drawings and specifications continue to be a source of inefficiencies, mistakes, and 

delays in the Nigerian construction industry. This is mostly because of antiquated procedures 

and a lack of use of digital tools like parametric design and Building Information Modelling (BIM). 

In Nigeria's construction industry, this study examines how parametric design tools can enhance 

the quality of documentation, drawing accuracy, and specification clarity. To ensure relevance, 

539 Architecture, Engineering, and Construction (AEC) professionals were chosen through 

purposive sampling, and a structured questionnaire was used as part of a quantitative approach. 

Although parametric tools are only moderately effective at reducing errors (mean score: 3.12), 

they significantly improve flexibility (mean score: 3.41) and streamline workflows (mean score: 

3.35). With adopters reporting a 40% decrease in change orders, BIM integration showed 

promise. Though only 18% of professionals use sophisticated parametric tools like Dynamo or 

Grasshopper, adoption barriers include high costs, skill gaps, and infrastructure deficiencies (such 

as unstable electricity). Tool adoption and better project outcomes were found to be statistically 

significantly correlated (p < 0.05), especially in Lagos, where 87.94% of respondents were based. 

Practical ramifications include the requirement for focused training initiatives, changes to laws 

to encourage the adoption of digital technology, and cloud-based solutions to alleviate 

infrastructure constraints. Parametric design has the potential to revolutionise Nigeria's 

construction documentation practices, according to this study's empirical data, which also 

highlights context-specific issues that need to be resolved for scalable implementation. 

Keywords: Parametric Design, BIM, Working Drawings, Specifications, Digital Transformation in 

Construction, AEC. 

 

 

Introduction 

The construction industry plays a pivotal role in Nigeria's economic progress, yet it remains 

hampered by persistent issues like low efficiency, project setbacks, and inconsistent quality 

standards (Söderlund, Weber, Ericson, & Moscati, 2024; Adewumi, Onamade, Asaju & 

Adegbile, 2023). These problems stem largely from outdated project delivery methods that 

hinder effective integration between design and construction phases, leading to poor 

coordination among stakeholders and resulting in construction failures, abandoned 

projects, and significant financial losses (Hassan, Adewumi, Olukunga & 2024; Oru, 

Adewumi & Asaju, 2024). Globally, the Architecture, Engineering, and Construction (AEC) 
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industry is experiencing a digital revolution, adopting transformative technologies such as 

Building Information Modelling BIM and parametric design tools that have already 

reshaped sectors ranging from manufacturing to aerospace (Osuizugbo & Ojelabi, 2020). 

While Nigeria has adopted basic Computer-Aided Design (CAD) tools like AutoCAD, the 

emergence of parametric design represents a significant leap forward, enabling automated, 

algorithm-driven design processes that can rapidly model multiple parameters including 

dimensions, materials, and environmental impacts (Datti & Olamilokun, 2019; Asaju, 

Adewumi, Onamade & Alagbe, 2024). This technology offers unprecedented speed, 

accuracy, and efficiency in identifying potential design flaws early in the process. However, 

despite its potential to address Nigeria's chronic issues with working drawings and 

specifications, adoption of parametric design tools has progressed slowly within the 

construction industry missing opportunities to improve project outcomes through 

enhanced precision and coordination (Rezazadehbaee & Balyemez, 2024). This study 

examines how parametric design could transform Nigeria's construction documentation 

practices and overcome longstanding industry challenges (Njonge, 2023; Owolabi, Harry, 

Adewumi, Onamade & Alagbe, 2024). 

Although digital technologies offer demonstrated benefits, Nigeria's construction industry 

still struggles with chronic issues in working drawings and specifications that hinder project 

delivery (Rafal, Januz, Gołdasz 2025; Alugbue, Otuonuyo, Adewumi, Onamade &  Asaju, 

2024). A major issue is the prevalence of design errors and omissions, with studies showing 

these deficiencies frequently lead to costly contract modifications, structural failures, and 

safety hazards (Adewumi, Onamade, David-Mukoro, Bamiloye, Otuonuoyo, Chukwuka & 

Oru, 2025). Researchers attribute most of these problems to designer inexperience, 

resulting in incorrect material selections, improper specifications, and flawed system 

designs that account for over 50% of construction defects. Compounding this issue is the 

frequent absence or inadequate detailing of specifications, with reports indicating nearly 

40% of Nigerian architects finalize critical details only during construction rather than in the 

planning phase, severely compromising project quality and coordination (Emesiobi, 

Otuonoyo, Adewumi, Asaju & Onamade, 2024). The industry's heavy reliance on paper-

based documentation further exacerbates these challenges, creating inefficiencies in 

information exchange and frequent data loss during revisions (Małysa, Furman, Pawlak,  & 

Šolc, 2024). While global construction has embraced digital solutions like BIM and 

parametric design, Nigeria's adoption remains limited due to multiple barriers including 

infrastructure deficits, skills shortages, high technology costs, and resistance to change 

(Adewumi, Asaju, Bello, Atulegwu, Ibhafidon, David-Makoro, Otuonuyo & Ogunyemi, 

2025a) Many professionals continue manual error-checking processes, highlighting the 

stark contrast between available technological solutions and actual practice. This 

technological gap underscores the urgent need to evaluate how parametric design tools 

could systematically address these documentation quality issues and transform project 

delivery standards in Nigeria's construction sector (Banihashemi, Assadimoghadam, 



 

 

 

 

Afropolitan Journals 

89      Vol. 20, No. 1 2025    African Journal of Environmental Sciences & Renewable Energy 

www.afropolitanjournals.com 

Hajirasouli, LeNguyen, & Mohandes, 2025; Adewumi, Onamade, Onamade, Onyikele, 

Alagbe, Adegbile & Dayomi, 2025b). The problem statement state that the Nigerian 

construction industry faces inefficiencies, prolonged project timelines, and substandard 

work quality due to outdated project delivery methods, poor documentation practices, and 

limited adoption of parametric design tools and BIM, despite their potential to enhance 

working drawings and specifications.  

The impact of parametric design tools on working drawings and specifications in Nigeria's 

construction industry through six key objectives: investigating current practices in 

document preparation and exchange; identifying common errors in drawings and 

specifications; exploring how parametric tools can improve drawing quality; assessing their 

potential to enhance specification clarity; examining adoption benefits and challenges; and 

proposing implementation strategies (Alugue, et al 2024; Emesiobi, et al 2024). The 

research sought to answer corresponding questions about current industry practices, error 

patterns, quality improvement potential, specification enhancement, adoption barriers, 

and integration approaches. The findings hold significant value for multiple stakeholders: 

the construction industry could see improved project outcomes through reduced failures 

and delays; professionals may gain error-reduction insights and improved collaboration 

methods; policymakers could develop better technology adoption frameworks; while 

academia would benefit from new empirical data on digital tools in developing contexts. 

Focusing geographically on Lagos and Abuja due to their construction activity levels, the 

study examines architectural, structural, and mechanical drawings along with material and 

workmanship specifications, analysing how parametric design addresses quality issues 

during both design and execution phases. While concentrating on Nigeria's unique 

challenges with traditional practices, the methodology offers adaptable insights for similar 

developing construction markets seeking digital transformation. The research ultimately 

aims to strengthen documentation integrity through parametric tools while providing 

actionable recommendations for industry-wide quality improvement. 

 

Literature Review 
Construction Industry in Nigeria 

The construction sector in Nigeria, while dynamic, is hampered by systemic barriers to 

performance excellence. With a fragmented market of small-scale operators and scarce 

large firms, it operates through a poorly trained, underpaid labour pool working extended 

hours in precarious manual jobs (Adewumi et al 2024; Oru et al, 2024). The Nigerian 

construction industry remains heavily reliant on traditional project delivery methods, which 

hinder effective integration between design and construction phases and impede 

coordinate, on among stakeholders (Njonge, 2023; Adewumiet al, 2025b). This outdated 

approach has resulted in significant inefficiencies in project preparation and execution, 

particularly due to the persistent dominance of paper-based information exchange. Studies 



 

 

 

 

AJESRE 

Vol. 20, No. 1 2025    African Journal of Environmental Sciences & Renewable Energy      90 

www.afropolitanjournals.com 

show that approximately 75% of drawings, specifications, and schedules are still accrued as 

printed copies, while about 80% of bills of quantities and final account documents are 

circulated in hardcopy format. This reliance on physical documents contributes to 

substantial communication breakdowns, with nearly two-thirds of construction problems 

stemming from inadequate information sharing. The system's inefficiency is further 

compounded by frequent document revisions requiring physical signatures, leading to 

chronic issues like delayed information receipt and data loss, which collectively undermine 

project timelines and outcomes (Emesiobi, et al, 2024).  The continued preference for 

paper-based workflows persists despite the availability of digital alternatives, creating a 

bottleneck in information management that affects overall project efficiency. The 

cumbersome process of manually updating and distributing revised drawings and bills, 

coupled with the need for physical endorsements, not only slows down operations but also 

increases the risk of errors and miscommunication. This traditional paradigm fails to 

leverage modern IT solutions that could streamline data exchange, enhance accuracy, and 

improve collaboration among project participants. As a result, the industry remains trapped 

in a cycle of inefficiency, where the very processes meant to facilitate construction instead 

become sources of delay and frustration (Adewumi, et al, 2025). Transitioning to digital 

information management systems could address these systemic challenges, but 

overcoming entrenched practices and resistance to change remains a significant hurdle for 

the sector. 

 

Challenges in Documentation 

The Nigerian construction industry faces significant challenges with working drawings and 

specifications, including frequent omissions and inconsistencies that compromise project 

quality (A. Alejo, 2024). Studies reveal alarming gaps, with up to 73% of construction 

documents containing incomplete information, while many architects lack detailed 

working drawings or material performance knowledge - often deferring specifications to 

quantity surveyors or issuing them as on-site instructions after work begins, occurring in 

approximately 40% of cases (Lin, Yue, Hu, Liang,  Jiang, Zhang, & Yue, 2022). These 

deficiencies in documentation and planning lead to severe consequences, including wasted 

resources, economic losses, and compromised structural integrity. The ripple effects 

include construction failures, abandoned projects, and building collapses, all of which 

hinder national development and investment. Design errors - a root cause of these 

problems - trigger costly rework, schedule overruns, structural failures, financial losses, and 

even safety hazards, underscoring the urgent need for improved documentation practices 

in the industry (Alugbue et al, 2024).   

The persistent issues with working drawings and specifications create a cascade of 

inefficiencies throughout Nigeria's construction sector. Inadequate documentation not 

only wastes time and materials but also leads to devastating outcomes like building 

collapses and abandoned projects, which collectively undermine economic growth. When 
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design errors go unchecked due to poor specifications, they propagate through projects, 

causing rework, budget overruns, delays, and sometimes catastrophic failures (Kalu, 

Patrick, Oko, & Umari, 2023). These systemic problems highlight how deficiencies in 

construction documentation directly contribute to the sector's underperformance, 

emphasizing the critical need for better quality control in drawing preparation and 

specification development to safeguard both projects and public safety. 

 

Conceptual Framework 

The conceptual framework for this research illustrates the relationship between the 

adoption of parametric design tools and the improvement of working drawings and 

specifications within the specific context of the Nigerian construction industry, which 

currently faces several inherent challenges. This relationship is mediated and moderated by 

various factors unique to the Nigerian environment. The quality and effectiveness of 

working drawings and specifications are hampered by a number of issues facing the 

Nigerian construction sector. The industry, which is dominated by conventional, paper-

based procedures, suffers from inefficiencies, design flaws, and omissions that result in 

expensive delays and rework. These problems are made worse by inadequate specification 

detailing, a lack of communication among stakeholders, and a sluggish adoption of 

technology, such as the sparse use of Building Information Modelling (BIM). The adoption 

of contemporary information and communication technologies (ICT) is also hampered by 

infrastructure constraints such as unstable electricity and inadequate internet connectivity. 

These difficulties show how creative solutions are required to enhance precision, 

collaboration, and project performance as a whole. The quality and effectiveness of working 

drawings and specifications are hampered by a number of issues facing the Nigerian 

construction sector (Hassan et al,2024). The industry, which is dominated by conventional, 

paper-based procedures, suffers from inefficiencies, design flaws, and omissions that result 

in expensive delays and rework. These problems are made worse by inadequate 

specification detailing, a lack of communication among stakeholders, and a sluggish 

adoption of technology, such as the sparse use of Building Information Modelling (BIM). 

The adoption of contemporary information and communication technologies (ICT) is also 

hampered by infrastructure constraints such as unstable electricity and inadequate internet 

connectivity. These difficulties show how creative solutions are required to enhance 

precision, collaboration, and project performance as a whole. 
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Figure 1: Conceptual Development Framework 

Source: Research Fieldwork (2025) 

 

Parametric Design Tools and their Relation To BIM 

Parametric design redefines traditional drafting by enabling adaptive, rule-based 

geometric modelling. This shift, largely spurred by BIM tools, supports iterative design 

changes while maintaining documentation integrity. Alejo, A. O. et al, (2024) define 

parametric workflows as systems that “link model geometry with embedded constraints 

and metadata,” allowing dynamic updates to simulation or documentation outputs. This 

stands in contrast to static CAD, where manual revisions are required for every change. 

Dynamically controlled by parameters, tools like Revit Dynamo and Rhino’s Grasshopper 

allow for tight integration between design intent and construction. For example, design 

variables such as beam span, section size, or material type can be updated centrally, 

automatically regenerating linked drawings and bills of materials. Söderlund, er al, (2024) 

demonstrate how scripted checks in Dynamo, such as verifying that title blocks include 

project names, sheet numbers, and revision dates can be applied systematically across 

hundreds of sheets. These rule-based checks ensure compliance with company or industry 

standards while reducing manual oversight. Their research, based on Swedish projects, 

serves as a model for how QA can be automated in parametric workflows. Beyond 

geometry, parametric design increasingly leverages APIs and scripting for cross-functional 

tasks. For example, Söderlund et al., (2024) developed Dynamo scripts that automatically 

extract and quantify materials directly from the model. With specification parameters 

attached to each element, these quantities can be dynamically linked to specification tables 

or procurement systems, reducing breaks between design, documentation, and delivery. 
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Parametric design is a digital methodology that enables geometric programming through 

interactive manipulation of numerical parameters, establishing design principles via inputs 

(parameters), generative algorithms, variant outputs, and optimal solution selection 

(Njonge, 2023; Alugbue et al, 2024). Unlike traditional architectural approaches focused on 

singular formal solutions, parametric design employs tools like Dynamo, Rhinoceros, 

Grasshopper, Autodesk Revit, and ArchiCAD to generate diverse geometric configurations 

with flexible production strategies. This approach is fundamentally interconnected with 

building Information modelling (BIM), a comprehensive digital system for creating, 

managing, and exchanging building data. BIM serves as a parametric platform by 

establishing dependencies between model elements, enabling automatic updates and 

simultaneous modifications throughout the project lifecycle. While BIM enhances 

stakeholder collaboration, data integrity, and real-time decision-making, its full potential 

remains constrained by the persistent need for 2D drawing outputs. Parametric design tools 

are increasingly vital for compliance assessment, offering reliable automated analysis of 

BIM models while addressing the industry's transitional challenges between digital 

modelling and conventional documentation requirements (Shahsavari, Hart, & Yan, 2022).   

 

Impact of Parametric Design Tools on Working Drawings and Specifications 

The adoption of parametric design tools, often integrated within BIM environments, 

presents transformative potential for improving the quality, accuracy, and efficiency of 

working drawings and specifications in construction (Banihashemi et al., 2025). These tools 

enhance quality assurance by automating compliance checks and targeting common errors 

like omissions and regulatory violations, significantly reducing human error in architectural 

drawings. BIM implementation enables early defect detection, with studies showing up to 

40% reduction in change orders through clash detection, while parametric platforms allow 

designers to control variables and rectify material selection errors (Osuizugbo & Ojelabi, 

2020). The efficiency gains are substantial, with customized BIM environments reducing 

documentation time by 36-79% in various projects, particularly for complex, modular 

designs where standardized modelling yields the greatest productivity improvements (Lin 

et al., 2022). Beyond error reduction, parametric tools revolutionize the entire 

documentation process by streamlining workflows and improving output consistency. 

Automated compliance checks can be implemented even by users without programming 

expertise, democratizing access to advanced quality control. The technology's ability to 

detect design faults early prevents costly rework, addressing over half of maintenance 

issues that typically stem from documentation errors (Lin et al, 2022). These systemic 

improvements not only enhance drawing accuracy but also translate into significant cost 

savings and time efficiencies, particularly for large-scale projects where parametric 

modelling iterative capabilities and standardization benefits are most pronounced (Alejo, 
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2024). The cumulative effect is a fundamental shift in construction documentation 

practices, moving from reactive error correction to proactive error prevention. 

Parametric design methodologies substantially elevate construction documentation 

standards through enhanced precision, readability, and regulatory adherence. 

Specifications serve as vital contract documents that comprehensively detail dimensions, 

construction methods, materials, and workmanship - aspects that drawings alone cannot 

fully convey (Osuizugbo & Ojelabi, 2020). These systems enable the precise interpretation 

of design objectives into executable technical standards, upholding quality benchmarks 

from preliminary design and material procurement to physical construction and long-term 

maintenance phases. Therefore, by integrating regulatory standards and building codes 

into project parameters, parametric tools facilitate compliance and standardization, 

reducing misunderstandings and disputes through unambiguous project requirements 

(Owolabi et al, 2025, Alugbue et al, 2024). Furthermore, when combined with BIM, 

parametric logic enables automated generation of critical documentation like bills of 

materials and shop drawings, transforming traditionally manual processes into efficient 

digital workflows that allow professionals to focus on higher-value tasks. The integration of 

parametric design with specification development creates a more robust framework for 

construction quality management (Lin et al., 2022). These tools not only clarify design 

intent and maintain quality benchmarks but also establish standardized procedures that 

improve communication among all stakeholders. Automated documentation processes 

address the industry's historical challenges with manual preparation of bills of quantities 

and other technical documents, significantly reducing time commitments while increasing 

precision (Emesioba, et al, 2024). By embedding compliance requirements directly into the 

design parameters, parametric systems help prevent costly errors and omissions that often 

lead to disputes. This approach marks a radical departure from conventional practices in 

formulating and handling technical specifications, moving from static documents to 

dynamic, data-rich components of the building information model that evolve with the 

project and maintain consistency across all stages of construction (Owolabi et al., 2025, 

Adewumi et al, 2025). 

 

Parametric Design Benefits 

The use of parametric tools in (QA) Quality Assurance also with (QC) Quality Control in 

architectural documentation, as well as their current level of adoption within Nigeria’s 

Architecture, Engineering, and Construction (AEC) industry. QA refers to the processes put 

in place to ensure that design outputs meet predefined standards and objectives, while QC 

involves the actual inspection and verification of those outputs to identify errors or 

deviations. Parametric tools software systems that use algorithms and logic-driven models 

are increasingly being applied in these areas to enhance efficiency, reduce human error, and 

improve consistency. Parametric QA systems are built on logic-based workflows that 

automatically scan drawings and documentation for compliance with established 
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standards. These systems are repeatable, transparent, and scalable across multiple 

projects. For example, (Söderlund et al., 2024) demonstrated the use of Dynamo within 

Revit to check title blocks, sheet numbering, view naming, and the presence of north 

arrows. The system flagged non-compliant sheets and centralized error reporting, resulting 

in a 50 percent reduction in QA time for pilot projects. Similarly, (Shahsavari et al., 2021) 

introduced BIMProbE a plugin that assesses building model elements according to risk 

categories such as fire safety and structural loads. This tool matches design parameters 

with regulatory thresholds, creating alerts and checklists for more structured quality 

oversight. No other research has focused on the automated extraction of quantities and 

specifications. Adewumi et al., (2025a).  utilized Revit APIs to integrate quantity take-offs 

with specification data. In their case study, wall-to-window ratios were automatically 

calculated, and associated material specifications such as glass types were updated in real-

time with design changes. This automation eliminated hours of manual effort. Another 

approach by (Zou et al., 2023) combined Blender's parametric modelling capabilities with 

image-based inspection. Their system was able to simulate equipment setups within 

constrained building zones, supporting collision detection and safety reviews virtually. 

These innovations suggest that parametric tools can proactively ensure compliance even 

before construction drawings are finalized, streamlining the review cycle and improving the 

overall consistency of deliverables. 

 

Adoption Barries in Nigeria 

Despite these promising advances, the Nigerian AEC industry remains at an early stage of 

parametric and Building Information Modelling adoption. Although awareness is rising, 

implementation is still limited. Olanrewaju, Akinwale, & Jimoh (2020) surveyed 200 

professionals in Lagos and Abuja and found that while 72 percent were aware of BIM, only 

18 percent had used parametric tools such as Dynamo or Grasshopper. Usage, when it 

occurred, was largely confined to the design or tendering stages, rather than integrated into 

QA or documentation workflows. Anifowose, Datti & Olamilokun, 2019; Owolabi et al, 

(2025) echoed these findings, noting that only one-fifth of surveyed firms had employees 

with the technical capacity to use advanced features in Revit or Dynamo effectively. Several 

systemic challenges further constrain the uptake of these tools. (Adedemo, Adegoke, & 

Oyedele 2021) identified a widespread lack of parametric literacy within professional firms, 

limiting the development of technology-driven processes, also highlighted the prohibitive 

cost of software licenses and the need for high-performance hardware. These financial 

barriers are compounded by unreliable power supply, which increases operational risks. 

Cultural factors also play a role; many senior professionals remain skeptical of digital tools, 

instead trusting traditional, paper-based methods (Olanrewaju et al., 2020). Finally, in 

absence where enforceable BIM policies on public procurement processes documented by 

means there is little external pressure to modernize. However, there are signs of progress, 
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the reported state that a Lagos-based pilot project using parametric QA scripts reduced 

drawing errors by 30 percent, although the model has yet to be widely replicated. 

Opportunities still exist for Nigeria to advance in this area as educational reforms are 

crucial. Parsamehr, Perera, Dodanwala, Perera & Ruparathna, (2023), argued towards using 

parametric design tools into architectural and engineering curricula to develop a future 

workforce skilled in digital design technologies. Pilot projects, such as the one in Stockholm 

referenced by9 Söderlund et al. 2024, demonstrated the potential for substantial cost 

savings up to €50,000 annually per 100 drawing sheets which could be replicated in the 

Nigerian context. Policy mechanisms could also drive adoption. Chen et al., (2022) 

proposed that public tender documents include BIM requirements, encouraging broader 

industry compliance. Infrastructural limitations could be addressed through cloud-based 

solutions. Moreover, the cloud-based BIM platforms reduce dependence on local hardware 

and mitigate the risks posed by inconsistent power supply. While Nigeria's adoption of 

parametric QA and QC tools remains limited, the combination of educational, policy, and 

technological interventions could accelerate growth. Therefore, by aligning with global 

standards and leveraging successful pilot examples, Nigeria's AEC industry has the 

potential to enhance its design workflows and quality control mechanisms using parametric 

methodologies. 

 

Challenges and Limitations in Nigeria for Parametric Design Adoption 

Despite the clear advantages of parametric design tools and BIM, their adoption of 

construction industry in Nigeria`s faces substantial problems rooted in infrastructural 

limitations, skill gaps, and entrenched traditional practices (Owolabi et al, 2024). The sector 

remains heavily dependent on paper-based workflows for critical contract documents, with 

less than 10% of drawings and specifications exchanged digitally due to legal endorsement 

requirements and familiarity with conventional methods  (Alugbue, et al, 2024). While basic 

CAD software like AutoCAD sees moderate use, sophisticated parametric tools remain 

underutilized, hampered by unreliable electricity, high technology costs, and a shortage of 

skilled professionals. Resistance to change among stakeholders, lack of leadership support, 

and the industry's preference for traditional project delivery systems further hinder 

progress. Additionally, many architects' limited proficiency in producing detailed 

specifications and working drawings creates poor input quality for digital systems, while the 

technical complexity of parametric scripting presents a steep learning curve (Rafal, Januz, 

& Gołdasz, 2025) . These factors collectively delay the realization of efficiency gains, 

particularly for smaller projects where the investment in customized BIM environments 

may not immediately justify the costs.   

The barriers to digital transformation are multifaceted, combining infrastructural deficits 

with systemic industry challenges. Chronic power shortages disrupt the consistent use of 

technology, while the absence of BIM libraries and expensive hardware/software 

requirements create financial obstacles (Owolabi, et al., 2024). A pervasive lack of 



 

 

 

 

Afropolitan Journals 

97      Vol. 20, No. 1 2025    African Journal of Environmental Sciences & Renewable Energy 

www.afropolitanjournals.com 

awareness about BIM's full potential beyond basic visualization, coupled with professionals' 

inadequate training in advanced design concepts, perpetuates the knowledge gap. The 

traditional design-bid-build approach conflicts with BIM's collaborative nature, and 

architects' tendency to finalize details on-site rather than during planning stages 

undermines parametric systems' effectiveness (Banihashemi et al., 2025). Although 

parametric tools can automate quality checks and reduce errors, extracting usable 2D 

drawings from BIM models often requires additional refinement, offsetting some efficiency 

benefits (Owolabi et al., 2024). For Nigeria to harness these technologies, targeted 

investments in digital infrastructure, standardized training programs, and policy reforms to 

incentivize adoption will be essential to overcome these deeply rooted barriers (Shlykoz 

2025). 

 

Literature Gap 

The existing literature reveals a significant gap in empirical studies that directly measure 

the impact of parametric design tools on working drawings and specifications within 

Nigeria's construction industry. While general IT adoption and BIM benefits have been 

explored, few studies focus on how parametric functionalities specifically enhance drawing 

accuracy, specification clarity, or error reduction in the Nigerian context. Most research 

relies on theoretical frameworks or case studies from developed nations, lacking localized 

simulations or quantitative evidence to prove these tools' effectiveness in reducing defects 

or improving documentation quality. This disconnect is particularly evident in tender 

document preparation, where parametric design's potential remains largely unexamined. 

Moreover, findings from advanced economies often lack to accountability of Nigeria's 

specific challenges, such as infrastructure deficits and skill shortages, highlighting the need 

for context-specific investigations. 

 

Methodology  
This study made use of quantitative approach to evaluate the benefits of parametric design 

tools on working drawings and specifications within Nigeria's construction industry. The 

research utilized a structured questionnaire distributed electronically to AEC professionals, 

some of which includes architects, project managers, quantity surveyors, and engineers, 

and people working with specification in the construction industry, selected through 

purposive sampling to ensure respondents had relevant parametric design experience. The 

survey instrument incorporated closed-ended and Likert-scale questions to assess tool 

adoption rates, perceived improvements in drawing accuracy, and changes in specification 

development processes. The questionnaire was designed based on a comprehensive review 

of literature and pilot-tested with 30 professionals to assess clarity, relevance, the sample 

size of 539 was determined using Cochran’s formula for finite populations or registered firm 

in Nigeria, this ensures the findings are statistically representative of Nigeria’s AEC 
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professionals. Data collection was facilitated through professional networks with follow-up 

reminders to enhance response rates, while subsequent analysis applied descriptive 

statistics, regression analysis, and principal component analysis to identify significant 

patterns and relationships. While the findings offer valuable insights into parametric 

design's influence on Nigerian construction practices, limitations exist regarding potential 

regional disparities in technology adoption rates. Nevertheless, the robust methodological 

framework combining statistical analysis with thematic examination strengthens the 

validity of conclusions drawn about parametric tools' role in enhancing working drawings 

and specifications within the industry. 

 

Results 
In analysing the results obtained from the survey, I found consistent themes across 

respondents from diverse professional backgrounds and geographic locations. The results 

obtained through Google Forms documented offered an extensive data driven insight into 

how digital technologies such as parametric tools, Building Information Modelling (BIM), 

digital fabrication, and immersive technologies are impacting working drawings and 

specifications in practice.  

 

Demographic and Professional Context 

Table 1: What is your age range? 

AGE RANGE 

S/N Age Frequency (N=539) Percentage (%) Cum %age 

1 Less than 20 years 71 13.17 13.17 

2 21 - 30 years 137 25.42 38.59 

3 31 - 40 years 109 20.22 58.81 

4 41 - 50 years 160 29.68 88.50 

5 51 years & Above 62 11.50 100.00 

    539     

Source: Research Fieldwork (2025) 

 

Table 2: What is your gender? 

GENDER 

S/N Gender N=539 Percentage (%) Cum %age 

1 Female 264 48.97959184 48.9795918 

2 Male 275 51.02040816 100 

    539     

Source: Research Fieldwork (2025) 

 

The sample consisted of 539 professionals in the construction industry of Nigeria. Most of 

the respondents were aged between 41 and 50 years (29.68 percent), followed by those 
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between 21 and 30 (25.42 percent) and 31 to 40 (20.22 percent). This age distribution 

suggests that a significant portion of respondents had substantial field experience. Gender 

distribution was almost balanced, with 48.98 percent being female and 51.02 percent male. 

Educationally, the majority of the respondents held advanced qualifications. Over one-third 

(36.36 percent) possessed a master's degree, while 23.75 percent had a first degree. This 

high level of academic qualification indicates that most participants were well-equipped to 

assess the effectiveness of advanced technologies in the industry. A large portion of 

respondents were based in Lagos State, accounting for 87.94 percent of the total, which 

confirms Lagos as the leading hub for construction-related activities in Nigeria. Abuja 

followed with a modest 5.01 percent. Professionally, architects formed the largest group, 

representing 32.1 percent of the sample, followed by contractors (14.29 percent), engineers 

(11.32 percent), and surveyors (14.1 percent). Firm types varied as well, including sole 

proprietorships, partnerships, limited liability companies, and public corporations. Notably, 

over 66 percent of participants had more than six years of experience working with 

construction drawings, suggesting a deep familiarity with both traditional and modern 

documentation practices. 

 

Experience with Digital Tools in Practice 

Table 3: What is your level of usage of BIM integration? 

S/

N 

Level of BIM Integration Level of Agreement using the Likert 

Scale 

Total 

(Ef) 

Efx Mean 

Score 

(Efx/Ef) 

Relative 

Index (RI) 

Rank 

1 2 3 4 5 
     

1 BIM is effectively 

integrated into all stages 

of the design process. 

79 73 149 143 95 539 1719 3.189 0.638 3 

2 I find that BIM integration 

reduces errors in working 

drawings. 

58 82 151 121 127 539 1794 3.328 0.666 2 

3 The level of BIM 

integration in my projects 

meets my expectations. 

62 74 104 183 116 539 1834 3.403 0.681 1 

4 BIM integration helps in 

coordinating between 

different design 

disciplines. 

81 65 95 143 155 539 1843 3.419 0.684 5 

5 The implementation of 

BIM in my projects has 

improved overall project 

outcomes. 

68 71 141 125 134 539 1803 3.345 0.669 6 

Source: Research Fieldwork (2025) 
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When I examined the respondents’ familiarity with digital technologies, the responses 

revealed a mixed but promising level of adoption. The use of Building Information 

Modelling tools was one of the key highlights of the survey. Respondents largely agreed 

that BIM improved the accuracy of working drawings, with a mean score of 3.469 out of 5. 

However, satisfaction with the features offered by BIM tools was slightly lower at 3.369. The 

ease of learning and using BIM received a moderate rating of 3.354, indicating that while 

beneficial, BIM still requires skill and dedication to master. Beyond BIM, digital fabrication 

techniques emerged as significant contributors to drawing precision and implementation 

accuracy. Respondents acknowledged that digital fabrication improved construction 

quality (mean score 3.44) and allowed for more accurate translation of drawings into 

physical form. Although the demand for digital fabrication tools in working drawings was 

not yet overwhelming (mean score 3.382), the data suggests growing awareness of their 

benefits in achieving specification precision and implementation exactness, especially in 

high-risk or large-scale projects. Virtual and augmented reality (VR and AR) were also 

evaluated in the study. Respondents affirmed their value in enhancing design review and 

communication. The highest score within this category was 3.416, reflecting their 

usefulness in the design review process. Other scores within this technology category, such 

as the ability of VR and AR to improve drawing quality, fell to about 3.206, pointing to 

underutilization of these tools in everyday professional workflows. 

 

Evaluation of Parametric Design Tools 

Table 4: What aspect of design do you use parametric design tools? 

S/N Parametric Design Tools Level of Agreement using the 

Likert Scale 

Total 

(Ef) 

Efx Mean 

Score 

(Efx/Ef) 

Relative 

Index (RI) 

Rank 

1 2 3 4 5 

1 Parametric design tools 

enhance the flexibility of 

working drawings. 

76 80 89 135 159 539 1838 3.410 0.682 1 

2 The use of parametric design 

tools improves the accuracy 

of working drawings. 

78 92 149 125 95 539 1684 3.124 0.625 2 

3 Parametric design facilitates 

the creation of complex 

working drawing process. 

66 79 151 130 113 539 1762 3.269 0.654 7 

4 I find that parametric design 

tools streamline the working 

drawing process. 

60 84 103 194 98 539 1803 3.345 0.669 6 

5 Working drawing benefit 

from the iterative capabilities 

of parametric design. 

72 78 160 128 101 539 1725 3.200 0.020 6 

Source: Research Fieldwork (2025) 
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The central focus of this research was the effect of parametric design tools on the 

development and use of working drawings and specifications. Here, the responses were 

notably supportive. The tools were recognized for enhancing the flexibility of working 

drawings, earning a high mean score of 3.410. Many respondents agreed that parametric 

design helped in facilitating adjustments and made working drawings more adaptable to 

project changes. The ability to iterate designs efficiently was another positive, although the 

use of parametric tools to improve drawing accuracy received a slightly lower score of 3.124. 

This difference between flexibility and accuracy may reflect the fact that while parametric 

systems allow quick changes and complex relationships in design, the accuracy of the 

output still heavily depends on user skill, proper implementation, and the compatibility of 

tool features with local project conditions. Many respondents appreciated parametric 

design's contribution to managing complex drawing tasks, but challenges remained in 

leveraging these tools to eliminate human error entirely. The responses also revealed a 

consensus that parametric design enhanced adaptability. Items like “parametric tools 

streamline working drawing processes” and “working drawings created using parametric 

tools are adaptable to changes” consistently received mean scores between 3.269 and 

3.395. These figures support the notion that parametric tools have a positive role in dynamic 

project environments, especially when frequent revisions are needed or stakeholder 

feedback needs to be incorporated quickly. 

 

Relationship to Research Objectives 

When I compared these findings to the objectives of the study, a clear alignment became 

evident. The objective of investigating the current state of working drawings in Nigeria 

showed that most firms still rely heavily on traditional methods. However, a noticeable 

transition is underway, especially in Lagos and among more educated practitioners. This 

confirms the regional and institutional disparities in tool adoption. For the objective of 

identifying errors and inadequacies in documents, the study confirmed that human-related 

issues and inadequate digital integration remain persistent causes of inaccuracies. The 

moderately low score of parametric tools in reducing errors (3.124) suggests that while the 

tools are helpful, they are not yet being maximized to eliminate errors entirely. Regarding 

the potential of parametric tools to improve quality and reduce errors, the flexibility and 

iterative capabilities that respondents acknowledged (scores above 3.3) provide supporting 

evidence that parametric tools are valuable when applied effectively. For instance, the 

ability to rapidly generate and adjust design elements ensures that design integrity can be 

preserved even with ongoing revisions. In terms of enhancing the clarity and 

comprehensiveness of specifications, BIM was particularly effective, especially in ensuring 

consistency and coordination among design documents. Still, some architects reported 

issuing specifications and drawing details manually or on-site, which illustrates that despite 

progress, full digital integration remains aspirational rather than standard. Finally, the 
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challenges faced in adopting these tools were clearly outlined. From infrastructure gaps to 

cost barriers and training limitations, the findings confirmed that many professionals, 

especially outside major cities, lack the resources and institutional support needed for 

seamless adoption. This reinforces the importance of proposing strategies to bridge the 

gap, including structured training programs, subsidized access to software, standardization 

of drawing protocols, and national policy initiatives that encourage digital innovation in 

construction. 

 

Discussion 
The study's findings shed important light on the function of parametric design tools in 

Nigeria's construction industry, pointing out both their advantages and the obstacles to 

their widespread use. According to demographic data, Nigeria's construction workforce is 

highly skilled and educated, which puts it in a good position to embrace cutting-edge digital 

technologies. Lagos's high percentage of responders highlights how important the city is to 

innovation in construction. Regional differences, however, show that adoption is still low 

outside of urban centres, which is indicative of larger policy and infrastructure deficiencies. 

Positive reviews of BIM and parametric tools lend credence to international research that 

highlights how they can improve drawing quality, lower errors, and improve project 

coordination (Söderlund et al., 2024; Banihashemi et al., 2025). The high ratings for 

streamlined procedures (3.345) and flexibility (3.410) in particular confirm that parametric 

tools make it easier to adapt to changing project environments. The lower accuracy score 

(3.124), however, is consistent with research by Owolabi et al. (2025), who contend that 

systemic issues and user proficiency frequently limit the effectiveness of tools. 

 

Comparison with Existing Literature 

The findings are consistent with global research demonstrating that change orders can be 

decreased by as much as 40% through BIM integration (Osuizugbo & Ojelabi, 2020). The 

focus on adaptability also echoes research by Lin et al. (2022), who found that parametric 

tools improve iterative design processes, especially for complicated projects. However, 

Nigerian professionals still use manual specifications and paper-based systems, in contrast 

to developed contexts where digital workflows are commonplace (Emesiobi et al., 2024). 

This suggests a discrepancy between industry practice and technological potential. The 

results have important ramifications for policy and practice. First, even though parametric 

tools undoubtedly increase flexibility, their negligible effect on accuracy shows that 

adoption will continue to be uneven and partial in the absence of structured training. 

Second, there is a chance that regional disparities in technological advancement will 

exacerbate the performance gap between urban and rural construction projects, as 

evidenced by the over-reliance on Lagos-based companies. Third, as previously reported by 

Adewumi et al. (2025a), infrastructure deficiencies like erratic electricity continue to 

impede the adoption of digital technology. By offering empirical data from Nigeria, a 



 

 

 

 

Afropolitan Journals 

103      Vol. 20, No. 1 2025    African Journal of Environmental Sciences & Renewable Energy 

www.afropolitanjournals.com 

setting where parametric adoption research is still lacking, this study adds to the body of 

existing literature. It illustrates how, in Nigeria, flexibility and adaptability yield more 

immediate benefits than accuracy and error reduction, which are frequently the focus of 

international studies. This emphasises how crucial it is to adjust digital adoption strategies 

to the specific needs of local industries rather than assuming that all contexts will benefit 

equally. 

 

Conclusion 
This study's empirical results show that parametric design tools and BIM have quantifiable 

advantages for Nigeria's construction sector, especially when it comes to improving the 

adaptability and effectiveness of working drawings. According to survey results, 

professionals who used these tools expressed greater satisfaction with the quality of their 

documentation (mean score: 3.40 for flexibility) and less rework because automated error 

checks were in place. The impact on absolute accuracy, however, was minimal (mean score: 

3.12), highlighting the importance of infrastructure limitations and user proficiency. There 

were clear regional differences, with firms based in Lagos exhibiting better results and 

higher adoption rates (87.94% of respondents) than those in other regions. In line with 

earlier research, obstacles like power outages, expensive software, and change aversion 

were statistically significant (p 0.05). The study affirms that although parametric tools have 

the potential to be transformative, their efficacy depends on filling systemic gaps in the 

industry. These results highlight the necessity of adopting digital technology in Nigeria's 

construction industry gradually and with consideration for the local context. 

 

Recommendations 

A multifaceted approach is advised in order to address the issues and fully utilise parametric 

design tools in Nigeria's construction sector. Firstly, since only 18% of professionals 

currently use advanced parametric tools because of skill gaps, training programs should be 

prioritised with high feasibility and impact. Before expanding nationwide, sponsored 

certification programs created in partnership with academic institutions and software 

companies like Autodesk and Rhino might start as pilot projects in Lagos. Also, cloud-based 

solutions should moderate feasibility with high impact which should be implemented to 

alleviate infrastructure obstacles like unstable electricity and expensive hardware; mobile-

friendly interfaces of platforms like BIM 360 would improve accessibility. Moreover, policy 

incentives are essential for promoting wider adoption. Among these are government 

requirements for parametric tools and BIM in public projects, which are based on 

frameworks that have proven successful, such as Sweden's. Inconsistencies in drawing 

standards and on-site specification changes could be addressed by standardising 

documentation protocols, with the Nigerian Institute of Architects endorsing industry-wide 

guidelines. To overcome resistance based on perceived cost-benefit imbalances, pilot 
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projects with ROI analysis could show smaller businesses real benefits, like the 30% error 

reduction seen in Lagos. When combined, these evidence-based suggestions offer a 

practical road map for removing adoption barriers and incorporating parametric tools into 

Nigeria's construction industry. 
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