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ABSTRACT

This paper investigates the concept of price elasticity of demand within structural and civil
engineering firms, emphasizing the interplay between risk factors and the necessity for firms to
demonstrate superior quality and competence. By integrating a qualitative data analysis with a
comprehensive literature review, the study provides a nuanced understanding of how price changes
impact the demand for engineering services. The research highlights the unique aspects of the
engineering sector where price sensitivity is modulated by risk factors and the critical need for
high-quality services. The analysis includes a detailed exploration of both elastic and inelastic
demand scenarios in the engineering services market, illustrating how firms can strategically
manage pricing to optimize revenue while maintaining client satisfaction and trust. The findings
underscore the importance of a firm's ability to align its pricing strategies with robust
demonstrations of competence and reliability in a competitive landscape, ultimately influencing
its market success.
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INTRODUCTION

The concept of price elasticity of demand is crucial in understanding how changes in price
influence the demand for a service or product. In the context of a structural and civil engineering
firm, this concept gains an additional layer of complexity due to the involvement of risk factors
associated with different projects. This essay explores the elasticity of demand for engineering
projects, focusing on the interplay of risk factors and the necessity for firms to demonstrate
superior quality and competence.

Understanding the price elasticity of demand is essential for grasping how price changes affect
demand for services or products. Within the structural and civil engineering sector, this concept
introduces complexity due to the risk factors involved with different projects. This essay examines
the elasticity of demand in engineering projects, highlighting the role of risk factors and the need
for firms to exhibit superior quality and competence (Investopedia, 2024; ResearchGate, 2024).

METHODOLOGY

In my research endeavour aimed at comprehending the interplay between elastic and inelastic
demand for engineering services in the market, I adopted a meticulous approach integrating
qualitative data analysis and literature review. This methodological choice was driven by the
necessity to delve deeply into the multifaceted nature of demand dynamics within the engineering
services sector.
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Initially, qualitative analysis constituted a pivotal component of our research methodology.
Through structured interviews and focused discussions, I engaged with key stakeholders including
engineering firms, clients, and industry experts. These interactions facilitated a nuanced
understanding of their perspectives regarding demand elasticity, pricing strategies, and the
underlying factors influencing service demand. Subsequently, employing thematic and content
analysis techniques, we transcribed and meticulously analysed the qualitative data to unearth
recurrent themes, patterns, and insights pertinent to the elasticity of demand for engineering
services.

Simultaneously, a comprehensive literature review played an integral role in informing my
research endeavour. I systematically scoured academic databases, journals, and industry reports to
identify pertinent literature elucidating theories, models, and empirical studies pertaining to
demand elasticity and engineering services. The critical evaluation of identified literature enabled
us to discern key studies, theories, and models that contributed substantively to my understanding
of the relationship between elastic and inelastic demand in the engineering services market.
Synthesizing these findings, I developed a conceptual framework that integrated key concepts,
variables, and relationships gleaned from the literature review.

Moreover, the integration of qualitative data and literature review findings served as a cornerstone
of my research methodology. Through comparative analysis, I compared qualitative insights with
findings from the literature review to ascertain convergence, divergence, or complementary
perspectives on demand elasticity and engineering services. Utilizing qualitative data, we refined
and extended existing theoretical frameworks identified in the literature review, thereby enriching
my understanding of demand elasticity within the context of engineering services. The validation
of qualitative findings with supporting evidence from literature bolstered the credibility and
robustness of my research findings, enabling myself to draw meaningful conclusions regarding the
relationship between elastic and inelastic demand for engineering services in the market.

In summary, my research methodology, which seamlessly integrated qualitative data analysis with
a comprehensive literature review, facilitated a holistic exploration of the intricate dynamics
underlying the demand for engineering services. This methodological approach not only provided
valuable insights but also contributed to the advancement of knowledge in the domain of
engineering services demand analysis.

RESULTS

Elasticity of Demand and Risk Factors

The price elasticity of demand (Ed) in the engineering sector can be defined as the sensitivity of
demand to changes in price, where price represents the hourly rates or project costs charged by the
firm. The formula for calculating this elasticity incorporates a risk factor multiplier (Rf), reflecting
the additional risks associated with specific projects:

B, — % change in quantity demanded R
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The elasticity of demand (Ed) is calculated as the percentage change in the hourly rate divided by
the percentage change in quantity demanded, multiplied by the reference rate (Rf). This formula
helps measure the responsiveness of quantity demanded to change in the hourly rate.

This formula aids in assessing how responsive the quantity demanded is to price alterations
(University of Minnesota, 2024).

Percentage Change in Hourly Rate:

This factor represents how sensitive consumers are to changes in the price of the service provided
by the consulting firm. A larger percentage change indicates that consumers are more responsive
to price changes, resulting in a higher elasticity of demand.

This variable illustrates how consumer behaviour is sensitive to alterations in the pricing structure
of a consulting firm's services. A substantial change suggests a high degree of responsiveness,
which in turn implies a greater elasticity of demand. This concept reflects the relationship between
price modifications and consumer reaction, where significant variability in price sensitivity can
influence strategic pricing decisions (NetSuite, 2023).

Percentage Change in Quantity Demanded:

This factor measures the responsiveness of consumers' demand for the engineering consulting
service to changes in the hourly rate. In an elastic market situation, we find that larger percentage
change in market pricing suggests that consumers adjust their demand significantly in response to
price changes, indicating higher elasticity.

This measure quantifies the extent to which consumer demand for engineering consulting services
adjusts in response to changes in the pricing structure. A pronounced change indicates that
consumers are significantly reactive to price adjustments, which is indicative of a higher elasticity.
This responsiveness is pivotal in shaping pricing strategies within the sector (Toptal, 2024).

Reference Rate (Rf Rf):

This factor provides a benchmark or reference point against which the elasticity of demand is
measured. It helps contextualize the magnitude of the elasticity and assess its significance relative
to a standard rate of change.

By understanding these factors and calculating the elasticity of demand, consulting firms can make
informed decisions about pricing strategies, considering how changes in rates may impact the
demand for their services.

Serving as a benchmark, the Reference Rate (Rf) is instrumental in evaluating the elasticity of
demand. It offers a standard against which changes in demand responsiveness are gauged,
facilitating a deeper understanding of the impact of price changes on consumer behaviour. This
metric is crucial for firms aiming to optimize their pricing strategies based on market dynamics
(Investopedia, 2024).

The elasticity of demand can be best demonstrated in the below graph:
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Figure 1: Graph Demonstrating Elastic demand.

For the majority of project proposals, assuming that the quality and market perception of the
engineering firms tendering on the project are equal in value, there is a direct correlation between
the price proposed to undertake the required engineering scope of works vs. quantity of project
contracts awarded. This is an elastic demand for services as there is a direct correlation between
price and demand for services.

Inelastic demand is shown in Figure 2. Note that a change in price results in only a small change

in quantity demanded. In other words, the quantity demanded is not very responsive to changes in
price.

Price

Demand
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Figure 2: Graph Demonstrating Inelastic demand.

Elastic Vs. Inelastic Demand

In the engineering services sector, when the hourly rate is reduced from $330 to $300, representing
a 9% decrease in price, the demand for services might see a proportionate increase. For instance,
if the demand for services increases from 40 projects to 44 projects, this corresponds to a 10%
increase in the number of projects demanded. Such a scenario would result in a price elasticity of
demand coefficient of approximately 1.11. This indicates that the demand for these engineering
services is somewhat elastic; hence, the quantity of services demanded reacts slightly more than
proportionately to changes in price, leading to a higher demand as prices decrease.

In the realm of economics, the concept of inelastic demand refers to a situation where the quantity
of project demand or services supplied changes disproportionately less than the price does. When
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a service exhibits price inelasticity, it means that variations in price have little impact on the
quantity demanded by consumers. This typically occurs with necessities—goods and services that
people need regardless of price fluctuations.

For example, consider the demand for unique and high-risk engineering services will often have
an Inelastic relationship to price as these services are not readily available in the marketplace and
as such a premium cost for these services can be demanded as they are not readily available. With
the increase in cost in an inelastic relationship it is not expected to see a decrease in demand for
this style and nature of engineering work. These services exhibit price inelasticity because
consumers will continue to need them even if prices rise. Similarly, in the pharmaceutical industry,
patients who require medication for chronic conditions will continue to purchase it irrespective of
price increases, thus demonstrating inelastic demand. This is because there are no close substitutes
for these medications, and their necessity overrides price considerations.

From a business perspective, understanding the inelastic nature of demand for certain services
helps firms set pricing strategies that optimize revenue. If a firm knows that demand for its service
is inelastic, it may choose to increase prices to boost revenue, knowing that the volume of sales
will not decline significantly. This strategy is often visible in sectors where consumers see services
and skills as indispensable, such as high-risk engineering projects or specialty technical offerings
to the market.

In summary, the inelastic or elastic relationship between pricing and demand underscores the
sensitivity responsiveness of project and company demanded to price changes, which is crucial for
businesses when planning their pricing strategies in markets characterized by inelastic demand.

This does not mean that the demand for an individual engineering firm is inelastic. For example,
a rise in the price of engineering services may not reduce overall sales and turnover significantly
from an overall global or national perspective, assuming that they have more than one office.
However, a rise of an individual offices price may significantly affect that offices sales in isolation
as there may be a lack of tangible recognition in the market for those offices services and quality
of work compared to other markets.

DISCUSSION

Understanding Risk Factors

Risk factors in structural engineering encompass a range of issues including project complexity,
regulatory requirements, environmental challenges, and the potential for unforeseen
complications. These factors are quantified in the risk factor multiplier (Rf), which adjusts the
basic elasticity formula to account for the heightened or reduced demand sensitivity due to these
risks. Projects with higher risk levels are more likely to experience significant impacts on demand
with price changes, emphasizing the importance of strategic pricing (Idris, 2022; Compliance
Corner, 2022).

Quality and Firm Competence

In engineering, where safety, durability, and financial stakes are high, demonstrating superior
quality of work and designs is crucial for maintaining a firm's reputation and business viability.
Quality in engineering services spans technical proficiency, adherence to safety standards,
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innovative problem-solving, and timely project delivery, all vital for shaping client and stakeholder
perceptions of a firm's competence. The essential nature of these quality measures, especially
safety, necessitates strict adherence to regulatory standards to prevent failures and ensure project
success (Charing, 2022; Idris, 2022).

At the core of engineering practice is the application of science and mathematics to solve problems.
However, the true measure of technical proficiency in this field is not just based on the application
of knowledge, but on how safely and thorough these solutions are implemented. Safety in
engineering is paramount, as the slightest miscalculations can lead to catastrophic failures.
Engineering firms must, therefore, adhere to stringent industry standards and regulations to ensure
the safety and reliability of their projects.

Innovative Problem-Solving

Innovation in engineering is not only about employing the latest technology but also about creative
problem-solving that can lead to more efficient, cost-effective, and sustainable solutions. Firms
that can demonstrate innovative thinking in project design and execution are often seen as leaders
in the field, attracting clients looking for cutting-edge solutions.

In the contemporary, innovation-driven marketplace, the capacity to effectively address and
resolve challenges is increasingly recognized as a critical determinant of organizational success
and industry leadership. The integration of diverse problem-solving techniques, as highlighted in
various studies, significantly enhances the potential for creating innovative solutions (SessionLab,
2022). Effective problem-solving within organizations is not only about identifying the right
methods but also about how these methods are implemented in real-world scenarios to drive
positive outcomes.

Moreover, the role of leadership in fostering an environment conducive to creativity is essential.
Leaders must cultivate settings that encourage the generation of great ideas, which are crucial for
sustaining competitive advantage in today's economy (Harvard Business Review, 2008). The
implementation of structured feedback mechanisms further supports the development of effective
problem-solving skills within teams, as these mechanisms provide necessary guidance and
motivation to team members, enabling them to contribute more effectively to organizational
objectives (WorkLeap, 2024).

Thus, by adopting a multifaceted approach that includes the application of proven problem-solving
methodologies, the nurturing of leadership skills, and the establishment of supportive feedback
systems, firms can significantly improve their problem-solving efficiency and demonstrate their
innovative capabilities to the broader industry.

Timely Delivery of Projects

The ability to deliver projects on time is also a critical measure of a firm's operational competence.
Delays in project delivery can have significant financial implications for clients, affecting the
overall satisfaction and trust in the engineering firm’s capabilities.
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The Role of Firm Reputation and Past Successes

The role of firm reputation and past successes is pivotal in the engineering industry, as it directly
impacts a firm's ability to secure new contracts and expand its clientele. A strong track record of
successfully completed projects not only validates a firm’s technical capabilities but also
showcases its reliability and efficiency in meeting project deliverables (Torrens University
Australia, 2023). This history of success acts as a tangible demonstration of the firm's commitment
to quality and adherence to project timelines, which are crucial criteria for potential clients.

Furthermore, the accumulation of successful projects contributes to a firm’s reputation by
solidifying its image as a dependable partner capable of handling complex engineering challenges.
This reputation is often a critical factor in a client’s decision-making process, as it reduces
perceived risk associated with new projects (ProjectManagement.com, n.d.). Additionally, the
effective management of past projects, particularly those that are multifaceted and high-stakes,
enhances a firm's portfolio and positions it favourably in competitive bidding situations.

In essence, a firm's historical performance and the professional reputation it cultivates are
indispensable assets that not only attract new business but also foster long-term relationships with
clients, thereby ensuring sustained growth and stability in the volatile market of engineering
services.

Demonstrating a unified and robust reputation across diverse offices and markets necessitates a
strategic approach emphasizing consistency, communication, and the optimization of strengths,
particularly when some offices face challenges in securing projects. Ensuring all offices uphold
the same high standards of service and quality, synonymous with the company's brand, involves
regular training, audits, and the sharing of best practices. Such consistency in brand messaging and
quality is pivotal for strengthening the firm’s reputation across varied geographical locations (Veh,
2019).

Furthermore, developing a centralized marketing strategy that accentuates the firm’s collective
successes and core competencies can significantly enhance its profile, even in regions where some
offices may not be as successful. This strategy should effectively communicate the company's
achievements across different markets (Veh, 2019).

Additionally, leveraging success stories from thriving offices as case studies can showcase the
company's capabilities, thereby boosting the morale of less successful offices and demonstrating
the firm's potential to deliver outstanding results to prospective clients (Veh, 2019).

Enhanced communication and support between offices facilitate resource sharing, knowledge
transfer, and support, which are crucial for the improvement of underperforming offices.
Promoting diversity and inclusion within all offices can also improve understanding and service
delivery across diverse markets, further enhancing local engagement and success (Harvard
Business Review, 2007; 2019).

Finally, strategic utilization of the Project Management Office (PMO) ensures that all offices align

with the company's overarching goals and maintain a performance level that sustains the firm's
reputation (Project Management Institute, n.d.).
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By adopting these strategies, a firm can maintain its reputation for quality and reliability across all
markets, supporting less successful offices in enhancing their project acquisition rates.

Perceived Competence of the Team

Unlike tangible aspects of engineering, like previously delivered projects whose quality can be
assessed immediately, the evaluation of engineering services often involves assessments of the
firm's workforce. The competence of the team, including engineers, project managers, and support
staff, is critically analysed. This assessment encompasses not only the credentials and experience
of the team members but also their ability to work collaboratively to deliver complex projects.

The fast-evolving nature of technology and industry standards demands continuous learning and
adaptation. Firms that invest in the ongoing development of their teams through training,
certifications, and exposure to new challenges are better positioned to maintain high standards of
service. This commitment to professional development is often a significant component of the
firm's perceived competence.

The adherence to ethical standards and the cultivation of strong client relationships are also vital
components of a firm's reputation. Ethical practices, such as transparency, fairness, and
accountability, not only affirm the firm's integrity but also build long-term trust. Moreover, the
quality of client interactions—how effectively the firm communicates, responds to feedback, and
adapts to client needs—can greatly enhance client satisfaction and loyalty.

The quality and competence of an engineering firm are evaluated through a complex interplay of
technical, operational, and ethical dimensions. Each aspect, from the proficiency and innovative
capacity of the team to their ethical standards and effectiveness in client engagements, contributes
to the overarching perception of quality. As such, maintaining high standards in these areas is
essential for the sustainability and growth of the firm in a competitive industry landscape.

To establish itself as a world-class engineering firm and demonstrate effective risk mitigation, an
engineering company can adopt several strategic practices:

1. Prioritize Risk Management Planning: Focus on developing comprehensive risk
management plans that identify, assess, and prioritize risks. This approach reassures clients
that potential issues are well-handled before they become problematic.

2. Enhance Customer Experience: Ensure that all client interactions are characterized by
professionalism and responsiveness. A positive customer experience can significantly
increase client retention and satisfaction, reinforcing the firm's reputation for excellence.

3. Focus on Delivering Value Over Delight: Instead of attempting to 'delight' in
unpredictable ways, aim to consistently meet and exceed project expectations. Reliable
performance in delivering what clients truly need builds trust and underscores competence.

4. Showcase Diverse Project Portfolios: Demonstrate capability through a diverse portfolio
that includes a variety of project types and sizes. This showcases the firm’s adaptability
and experience across different sectors.

5. Emphasize Employee Experience: Invest in employee development to foster innovation
and improve service delivery. Well-supported and knowledgeable staff are more likely to
generate innovative solutions that advance client projects and enhance firm reputation.
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6. Instil Strong Customer Service Values: Develop a customer service team that reflects
the firm’s core values and professionalism. Effective management of this team can
significantly impact the client’s perception of the firm’s quality and reliability.

Firm Competence vs. Individual Engineers

While the skills and expertise of individual engineers are important, the collective ability of the
firm to manage and deliver projects is of greater significance. This shift in focus from individual
contributions to firm-wide competence is essential for several reasons:

1. Complexity and Scale of Projects: Engineering projects often involve multidisciplinary
teams and complex logistical challenges that require coordinated management and
oversight beyond the capabilities of individual engineers.

2. Consistency and Reliability: Clients are interested in consistent quality and reliability,
attributes that are more closely associated with firms than individual engineers. A firm that
systematically delivers quality projects is more likely to attract and retain clients.

3. Risk Management: Managing the risks associated with large-scale engineering projects
requires systems and processes that individual engineers cannot implement alone. A firm’s
ability to demonstrate robust risk management strategies is crucial in winning projects.

4. Innovation and Improvement: Firms that invest in research, development, and
continuous improvement are better positioned to offer innovative solutions that meet
evolving client needs. This firm-level capability enhances the perceived value and demand
for their services.

CONCLUSIONS

The elasticity of demand in the structural engineering sector is deeply influenced by risk factors
and the firm’s ability to showcase superior quality and competence. As price sensitivity is
modulated by these factors, engineering firms must not only focus on competitive pricing but also
on enhancing their organizational capabilities and reputation in the market. Ultimately, the success
of an engineering firm in a competitive landscape will depend on its ability to align pricing
strategies with a strong demonstration of firm-wide competence and reliability. Thus, if a
company can demonstrate their superior technical ability and market perception of their quality of
services is greater than their direct competition on projects then the price of their services becomes
more inelastic compared to companies who are not able to demonstrate their technical ability to
clients. When working with potentially new clients or in markets where companies have not been
able to demonstrate their ability to effectively deliver high profile projects to a greater quality than
their direct competitors then this situation the proposed fee for the project is elastic and directly
correlated to the firm’s likelihood on being successful in being awarded the project.

The measure of a successful engineering firm and their ability to acquire projects as well as grow
in specific markets is directly related to their ability to recognize the market economics and their
self-reflection on where they sit in that specific market and whether their services are directly
correlated to an elastic or inelastic pricing model strategy.
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