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HUMAN FACTORS IN PLANT AND MACHINERY VALUATION

Introduction 
The valuation of plant and machinery is not merely a mathematical exercise; it's a complex

blend of art and science, heavily influenced by the human elements at various stages.

While hard data forms the foundation, the interpretation, application, and ultimately, the

judgment of individual valuer shapes the final assessment and the values. Considering

these factors, it is imperative to discuss this crucial subject.

1. Valuer's expertise and judgment
This is arguably one of the most critical human factors. A valuer's proficiency goes far

beyond simply knowing how to use valuation formulae during an assignment.  The valuer is

expected to have the following traits for professional execution of any given assignment.

 

1.1 Deep industry knowledge and specialization

1.1.1  Beyond general asset knowledge

It is not enough to know what a "lathe" is, for instance. A skilled valuer must understand

the nuances of different lathe types (e.g., CNC vs. manual), their applications in specific

industries (e.g., aerospace vs. automotive), and the impact of functional or technological

obsolescence on their value. This could include various accessories and attachments used

across industries.

1.1.2  Understanding the operational Context

For example, a valuer assessing a heavy-duty press in a forging plant during normal

operation or otherwise needs to understand the stresses it endures, the typical

maintenance cycles, and the specific local regulatory compliance requirements for that

industry. This informs their assessment of remaining useful life (RUL) and potential future

costs towards safe operation of the press.

1.1.3 Market dynamics and niche markets

The valuer typically understands that the market for a highly specialized piece of

machinery might be very small, impacting its liquidity and, consequently, its fair market

value. He/she also recognizes the regional differences in demand and pricing. For instance,

a particular textile processing machinery might fetch a higher price in Tamil Nadu due to a

concentration of the textile industry, compared to any another state.
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1.1.4 Technological advancement/obsolescence
This is where human foresight and constant learning are vital. A valuer must be aware of
emerging technological trends and industry practices that could rapidly devalue current 
machinery. For example, the rapid evolution of automation and AI in manufacturing,
leading to Industry 4.0 requirements can quickly render older, less automated machinery
less valuable, even if they are physically sound.

2 Qualitative assessment and condition analysis

2.1 Beyond visual inspection
While physical inspection is key, seasoned valuers can "read" a machine. They look for
subtle signs of wear beyond the obvious ones, assess the quality of past repairs, identify
potential future points of failure, and understand the implications of non-standard/in-
house modifications.

2.2  Maintenance history interpretation
A comprehensive maintenance log is valuable, but a trained valuer can interpret gaps in
the log, identify common issues for that specific model, and assess the competency of the
maintenance team/provider, which impacts the asset's reliability and future operational
costs. A valuer is expected to have a thorough examination of the maintenance log to
identify such gaps.

2.3 Build Quality and Brand Reputation
A valuer understands that a machine from a reputable German or Japanese manufacturer,
even if older, might hold its value better due to superior build quality and reliability
compared to a newer, lesser-known brand. This perception of quality is purely a human
judgment based on professional experience of the valuer.

3 Adaptability to valuation purpose and standards

3.1 Tailoring Methodology
The valuation approach, viz. Cost approach, Market approach, Income approach is chosen
based on the valuation's purpose. For insurance purposes, Replacement Cost New (RCN)
might be prioritised. For a sale, Fair Market Value (FMV)  is key. A valuer applies his/her
judgment to select the most appropriate method and adjusts for specific factors.

3.2 Compliance with Standards
Valuers must adhere to international (e.g. IVS – International Valuation Standards) or
national standards, as applicable at the time of valuation. Interpreting and applying these
standards correctly, especially in complex scenarios, requires expert judgment and ethical
discretion.

4.0 Human error and bias
While expertise is an essential asset, inherent human limitations can introduce certain
inaccuracies. Understanding these unseen influencers is crucial for maintaining quality
control in the valuation process. Few such scenarios are explained below. 
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4.1 Cognitive biases 

4.1.1  Anchoring bias
A valuer for instance, might see a machine listed for Rs.100,000. Even if his/her initial
calculations suggest Rs.80,000, they might subconsciously "anchor" to the Rs.100,000
and adjust the final figure upwards, perhaps to Rs.90,000, without fully justifying the
difference.

4.1.2  Confirmation bias
If a valuer believes a particular brand of machinery is generally robust, he/she might
subconsciously seek out external evidence (e.g., positive user reviews) that supports this
belief, while downplaying evidence of common faults or wear.

4.1.3  Over-confidence bias
A well experienced valuer might, perhaps unwittingly, rely too heavily on his/her intuition
without rigorously cross-referencing market data or conducting thorough calculations,
leading to a less robust valuation.

4.1.4  Effort justification
If a client has spent a significant amount on retrofitting an old machine, the valuer might,
again subconsciously, place a higher value on that modification than objective market data
would support, simply because a lot of "effort" went into it.

4.1.5  Prominence bias
A valuer might be heavily influenced by a single, prominent defect (e.g., a large dent) while
overlooking several smaller, less visible, but cumulatively significant issues that affect the
machine's overall performance. Such issues could lead to reduced operational
performance, if left unreported. 

4.1.6  Availability heuristic
A valuer might give undue weightage to recent market transactions he/she are aware of,
even if those transactions are not truly representative of the current broader market for
the specific asset.

5.0 Client influence and pressure

5.1 Direct pressure 
A client might explicitly ask for a higher valuation to secure a larger loan or for financial
reporting purposes. While ethical valuers resist, subtle pressure can still exist on the valuer
(e.g., fear of losing future business).

5.2 Information Asymmetry
Clients may selectively provide information that paints a more favorable picture of the
asset, and the valuer's ability to identify these omissions or inconsistencies relies on the
individual’s skepticism and investigative skills.
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5.3 Relationship Bias
A long-standing client relationship, while professionally handled, might subconsciously lead
to a desire to "please" the client, potentially impacting objectivity.

6.0 Lack of specialization and training gaps

6.1 Generalist vs. Specialist
A general property valuer, unfamiliar with the intricate workings of industrial machinery,
might miss critical factors like specific regulatory requirements for certain equipment (e.g.,
pressure vessels, lifting equipment) or the impact of specialized software licenses on value.

6.2 Keeping up with rapid change
The world of industrial machinery evolves rapidly. Valuers need continuous professional
development to understand new technologies (e.g., additive manufacturing, IoT integration
in machines), new maintenance paradigms (e.g., predictive maintenance), and the valuation
implications of these changes.

7.0 Impact of human factors in asset management and operations
The value of plant and machinery is not static; it is continuously influenced by human
actions within the owning organization.

7.1 Maintenance and operational practices

7.1.1  Skilled vs. Unskilled Labor
A highly skilled and careful operator can significantly extend the life of a machine, whereas
a poorly trained or careless operator can accelerate wear and tear, leading to premature
depreciation.

7.1.2  Preventive vs. Reactive Maintenance
Organizations with strong human commitment to preventive and predictive maintenance
(where skilled technicians anticipate issues) will generally have machinery in better
condition, thus retaining more value, compared to those that only fix things when they
break down.

7.1.3 Documentation and record-keeping
Accurate, consistent and systematic record-keeping of service, repairs, and operational
hours significantly enhances the credibility of a machine's condition assessment during
valuation. Poor or missing records create uncertainty, potentially lowering perceived value.

8.0 Strategic decision-making by management

8.1 Investment Decisions
Management teams decide which machinery to invest in, when to upgrade, and when to
dispose of the assets. These decisions, based on human foresight and strategic planning,
directly impact the overall health and value of the machinery portfolio.
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8.2 Resource allocation
Decisions on allocating budget for spare parts, training, and maintenance are human
decisions that directly impact the operational lifespan and resale value of machinery.

8.3 Risk Management
Human decisions around safety protocols, environmental compliance, and insurance
impact the asset's overall risk profile, which can indirectly influence its value.

9.0 Mitigating human factors for enhanced valuation accuracy
To counteract the potential pitfalls and leverage the strengths of human involvement, the
following actions are suggested.

9.1 Rigorous Training and Certification
Specialized training in machinery and equipment valuation, leading to recognized
professional certifications is the need of the hour. Live case studies and the issues
encountered can be discussed as part of such certification programs.
 
9.2 Structured methodologies and checklists 
Detailed checklists and standardized valuation processes with relevant templates to
ensure consistency and accuracy and minimize omissions could be of great help to
practicing valuers.

9.3 Mandatory peer review
For significant valuations, a second qualified valuer shall review the report to catch errors,
challenge assumptions, and identify potential biases. RVOs often require practicing
valuers for peer review to maintain and standardize and ensure compliance in quality
assurance of the processes.

9.4 Independent data verification
The valuers shall be encouraged to cross-reference data from multiple, independent
sources rather than relying solely on client-provided information.

9.5 Ethical frameworks and professional conduct
Strong ethical guidelines within and across valuation firms and professional bodies to
counter client pressure and maintain objectivity could go a long way in reducing valuer’s
bias.

9.6 Technological leverage
AI and data analytics tools and techniques to process vast amounts of market data,
identify trends, and provide comparative analyses could be utilized to the extent possible.
However, the valuer shall be allowed to retain the ultimate judgment, interpreting the data
within its unique context.
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9.7 Transparency in reporting
A well-structured valuation report shall clearly outline all assumptions, limitations, caveats
and the rationale behind key judgments, allowing for scrutiny and building confidence
among all stakeholders.

10.0 Conclusion
By deeply understanding and proactively managing these human factors, stakeholders can
move towards more reliable, defensible, and ultimately, accurate valuations of plant and
machinery, which are crucial for sound financial management and strategic decision-
making.
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