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Abstract: The paper presents the application concept of the Laffer curve to optimizing
conformity assessment processes in the machinery sector. Originally used in fiscal economics,
the Laffer curve can be adapted to analyze the relationship between the intensity/frequency of
conformity assessments and the resulting compliance levels. The key idea of the paper is that an
optimal level of assessment exists that maximizes compliance while minimizing excessive quality
costs. The paper presents how assessment for machinery manufacture is carried out through
various conformity assessment modules, each with different requirements in terms of
documentation, testing, and involvement of third-party bodies. When applying the Laffer curve
principles, it can be helpful for enterprise management to identify the right balance between
regulatory rigor of conformity assessment and economic pragmatism, avoiding situations where
over-investment in compliance compromises the competitiveness of the enterprise without
proportional safety or other benefits. We suggest that the Laffer curve can provide an important
conceptual framework for optimizing conformity assessment processes, aiming to find the
optimal balance where compliance costs are minimized while maintaining an adequate level of

product safety and quality.
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1. Introduction

Several models are used in economic
theory that propose various optimization
models. One of these models is the Laffer
curve, which presents the theoretical
relationship established between tax rates and
the resulting government revenues. This curve
suggests that there is an optimal level of
taxation that maximizes revenues, and any
deviation from this level can lead to a decrease
in revenues. If taxes are too low, less is
collected, and if they are too high, economic
activity is reduced or may lead to increased tax
evasion. Presented as a concave curve, the
Laffer curve revealed an optimal point of the
tax rate that maximizes tax revenues. Beyond
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this point, increasing the tax rate can lead to a
decrease in revenues, because economic
activity is discouraged [1].

Similarly, the curve can be conceptually
adapted in various contexts to analyze the
effectiveness of policies or processes [1]. In
the context of product conformity assessment,
we can assume that there is an optimal level of
intensity or frequency of assessments that
maximizes compliance, and beyond this level,
the effects may become counterproductive.
Applying the principles of the Laffer curve to
product conformity assessment modules may
provide a framework for optimizing process
efficiency and achieving a more effective
balance between regulatory effort and
compliance outcomes.
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In the context of product conformity
assessment, for the application of the Laffer
curve, an analogy can be made between:

e "Taxation" — Complexity and resources
of conformity assessment. If product
compliance costs become excessive (too high a
"tax rate"), firms could be discouraged from
investing in product compliance or even from
operating in certain sectors, leading to a lower
overall level of compliance and, consequently,
a decrease in revenues.

e '"Tax revenue obtained by the state" —
economic efficiency obtained from product
sales.

2. Conformity assessment modules and
risks

Product conformity is a key principle
within the European Union single market,
aiming to ensure that products marketed
comply with the safety, health, environmental
protection, and performance standards set at
the European level [2]. The instrument used to
ensure that a product complies with the
relevant regulatory requirements in ensuring
product conformity is the CE marking. The
responsibility for applying the CE marking lies
with the economic operators who ensure the
implementation of the conformity assessment
process. This process is carried out according
to assessment modules, established by legal
regulations: European decisions, directives,
and regulations. The conformity assessment
modules  through  which the marking
application can be ensured represent, in fact,
different procedures through which it can be
demonstrated that a product complies with the
legal requirements [3].

Machinery safety is a critical area where
excessive or insufficient assessment can lead
to inefficiencies, increased risks, or reduced
compliance. The choice of the conformity
assessment method is made depending on the
nature of the product, the degree of risk it
involves, and its complexity [4]. In Table 1,
the main differences between the conformity
assessment modules are presented.
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When we look at the effort to implement a
conformity module, we see that some issues
for resource analysis must be referred to the
effort to make independent verification, to
create the necessary documentation, and
responsibilities, which sometimes involve a
third-party (notification body).

The assessment of the types of
conformity modules and risks requires high
resources, and in the context of establishing
the necessary resources, costs increase with
the requirements regarding the appeal for
quality system certification, the involvement
of specialists in risk assessment, and the
involvement of testing laboratories or notified
conformity assessment bodies [5].

The evaluation of machine-type products
can be carried out based on conformity
assessment  modules  under  European
legislation. Directive 2006/42/EC plays a
crucial role in ensuring machinery safety in the
EU while promoting market integration [6].
The directive establishes essential health and
safety requirements that manufacturers must
adhere to when designing and constructing
machinery. These requirements cover aspects
such as risk assessment, ergonomic design,
electrical safety, and emergency stop
mechanisms.  The Machinery Directive
2006/42/EC mandates that manufacturers
perform a risk assessment during the design
and construction phases of machinery.

In addition to choosing the module,
manufacturers must comply with: risk
assessment; safe design steps (elimination of
risks by design); protective measures (loading,
blockages, emergency stop systems); and
preparation of mandatory documentation [7].
The 1SO 12100 standard establishes the basic
terminology, principles, and methodology for
achieving safety in the design of machinery,
defines the principles of risk assessment and
risk reduction, helping designers achieve this
goal. Compliance with EN ISO 12100:2010
conferred a "presumption of conformity™ with
the essential health and safety requirements.
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Table 1. The main differences between the conformity assessment modules

Need
Cod | Module name Responsibility independent yecessary . Applicability
N ocumentation
verification
A Internal_ production Manufacturer No Technical file Low-risk products
evaluation
Al Internal assessment Manufacturer No _(requlres Technical file + test Slightly increased risk
+ random testing testing) report products
A2 Internal assessment ":lﬂgt?ﬁzcauggr * Partial (type Technical file + Moderate risk
+ type examination ~C body examination) examination report products
(examination)
EU type - Yes (initial EU examination Combined with
B examination Notified body assessment) certificate modules C, D, E, F
Declaration of
C (I:EoLer :gf;i t Manufacturer 22(1(26185‘)3 don performance and I\/rlgzsu-ggoduced
y conformity P
Manufacturer + . .
c1 | Product Notified body | Y& (random |} Technical file + High-risk products
verification (test) checks) verification report
Periodic product Manufacturer + Yes (tests and Technical file + Complex products,
C2 . Lo . - L A
review Notified body inspections) examination report high risk
D Production quality Maanacturer Yes (quallty Qua_ll_ty system Mass production
assurance (quality system) system audit) certificate
Production quality Yes (quality .
D1 assurance (without Mar)qfacturer * system Qua_ll_ty system Special cases
Notified body certificate
module B) assessment)
E Product quality Manufactyrer Yes (quallty Qua_ll_ty system Mass production
assurance (control final) system audit) certificate
. . Declaration of
El EU f'!‘a' . Notified body Yes (final performance and Critical products
examination check) .
conformity
Yes (tests on Declaration of . .
F \Ijzcr)ﬁ‘:]c(;[tion Notified body each product) performance and rl;linlr;[arrizkproductlon,
conformity g
Verification based Declaration of
. Yes (tests + ;
F1 on type Notified body o performance and Customized products
L examination) .
examination conformity
Declaration of . . .
G Unitary verification | Notified body es (tests on performance and umt production, high
product) . risk
conformity
Manufacturer . .
H Full quality check (quality system) :gifsgaumt * gﬁg?%ﬁé’swm EIO?:?::E products,
+ Notified body g
Full review + Manufacturer + Yes (extensive Quality system Medical, aeronautical
H1 quality oo o
Notified body assessment) certificate products
management
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The correlation between the necessary
resources and these additional requirements
imposes a new assessment of the costs
necessary to carry out these activities. This
assessment must follow a structured and
iterative methodology, as outlined in ISO
12100, which specifies the principles for
identifying all potential hazards and evaluating
the associated risks. The aim of ISO 12010 is
to optimize machinery design to minimize risk
while maintaining functionality and usability,
and requires trade-offs between safety
measures and other design considerations,
such as cost, efficiency, and user experience.
Over-engineering for safety might make
machinery  impractical or  prohibitively
expensive. The design of the machine involves
increasing the safety measures, but this does
not always result in proportional reductions in
risk and an increase in security for the
operator. Diminishing returns may occur,
where additional safety features yield minimal
improvements in safety, logically and
effectively. So, it should be an optimal balance
between two competing factors, safety/cost.

All these activities regarding the choice
of conformity module and evaluating the
hazards and risks involve resources that can be
transformed into conformity costs. If
compliance costs become excessive, the
manufacturers may be discouraged from
investing in compliance, which could lead to a
lower overall level of compliance and possibly
a significant reduction of their market and,
consequently, a decrease in their revenues.
This requires optimization of compliance costs
such as: design & development costs, testing
&  certification  costs,  administrative,
documentation and risk assessment costs,
implementation of compliance processes costs,
ongoing compliance, testing & validation
costs, certification costs, cost of non-
compliance, and indirect & opportunity costs.

3. The Laffer curve in the management
of conformity

The Laffer curve, used in fiscal

economics, presents the relationship between
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the level of taxation and tax revenues and
indicates the existence of an optimal taxation
point [8]. Although the Laffer curve originates
from the field of taxes and levies, it offers
complementary insights into how compliance
assessment systems can be designed and
managed effectively and warns of the risk of
imposing  disproportionate  requirements.
Stimulating economic activity by producers to
obtain increased financial benefits requires
reducing compliance costs, and this approach
could encourage more organizations to adhere
to standards and regulations. However,
reducing compliance costs should not
compromise product quality and assessment
effectiveness. Applying the Laffer curve in the
context of choosing one of the compliance
assessment  modules requires economic
thinking about optimizing the costs and
benefits of compliance.

In the field of assessing the conformity of
products to make them available on the market,
"tax levies" could be interpreted as the total
resources of compliance that an organization
must pay. The resources allocated to meet
compliance requirements include: information,
time, personnel, technology investments, costs,
etc. The costs associated with product
compliance refer to all the expenses a company
incurs to ensure that its products meet
regulatory, safety, and quality standards required
by law or market expectations [9].

When product compliance is analyzed, it
is observed that, in addition to resources,
several factors influence it, among which we
can list: a series of internal factors, such as
organizational culture and risk awareness, but
also a series of external factors, such as
competitive pressure and the application of
regulations.

The suitable economic efficiency can be
translated into financial benefits and other forms.
In the context of product conformity assessment,
"other benefits” can include: ensuring product
safety, complying with consumer protection
requirements, reducing environmental impact,
strengthening the brand and image of the product
on the market, reducing risks, building trust in
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products, etc., benefits that are more difficult to
quantify directly.

The Laffer curve principle can be applied
to identify the optimal level of assessment that
maximizes the efficiency of conformity
assessment processes from design to product
selling. Based on established economic
assumptions regarding economic efficiency, it
can be shown that too high a level of
assessment can lead to additional costs and
delays, while too low a level can compromise
the quality and safety of products and,
respectively, reduce sales on the market. Thus,
the requirement arises to identify an optimal
balance that can ensure that conformity
assessment  processes are efficient and
effective, and therefore performant. To reduce
the conformity costs, the following should be
taken into account:

e Simplifying  assessment  procedures:
identifying ways to make assessment
processes more efficient and less costly.

e Using IT technology: creating digital
platforms, using tools that provide automation,
and implementing Al, tools that can reduce the
resources needed for assessment and
monitoring.

e Risk-based approach: increasing the
resilience of the processes, identifying
processes and their activities with the highest
exposure to hazards and risks.

e Incentives for compliance: reducing the
frequency/intensity of quality
inspections/controls and internal quality audits
for processes where the principle of
continuous  improvement  operates, and
focusing assessment resources to reduce costs.

The Laffer curve provides valuable
elements for the design of compliance
assessment modules by establishing a balance
between regulation and compliance. Using this
model helps balance regulatory rigor with
economic pragmatism.

The logic of the Laffer curve can be
applied in compliance assessment regulations
through  accountability,  validation  of
compliance (internal or external), and
differentiated use of risk-based assessment
modules. When applying Laffer curve
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principles in the context of compliance
assessment modules for the machinery sector,
it provides a pragmatic approach to optimizing
resources and maximizing results. The
application of Laffer curves in conformity
assessment involves identifying an optimal
level of assessment intensity that maximizes
compliance while minimizing costs and
adverse effects.

The Laffer curve expresses the central
idea of the balance between effort, costs, and
outcome - conformity. In assessing compliance
costs, using such a conceptual framework
helps the managers of an enterprise to
understand that neither excess nor lack of
control is efficient — the optimal solution lies
in identifying a strategically balanced level of
investment. Figure 1 represents the Laffer
curve in safety vs costs of compliance
coordinates. The X-axis represents increasing
levels of safety, and the Y-axis represents the
costs of compliance with maintaining that

level of safety.
A

Cost of compliance

Optimum
point

Safety
Figure 1. Laffer Curve - safety vs costs of compliance

At a conceptual level, for the application
of the Laffer Curve principles, regarding the
design of machines, it can be argued that there
is an optimal point regarding the aspects
related to the "cost of compliance vs. safety”,
aiming to obtain the maximization of the
"benefits of compliance”. Compared to this
optimal point, if the aim is to reduce the
resources (cost) related to compliance, the risk
assessment could be superficial, and the safety
measures established would be insufficient,
leading to an increased risk of accidents and
low benefits of compliance. If the company
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excessively increases the resources (costs) to
ensure safety measures that do not bring a
significant improvement in  compliance,
respectively, the level of safety or other
benefits, this additional investment could
affect competitiveness without obtaining a
proportional return in terms of safety or
benefits. Additional investments in compliance
can become inefficient and costly, and in this
respect, there is an optimal level of investment
in compliance (prevention and assessment)
that minimizes the total cost. The Laffer model
aims to optimize the outcome according to a
strategic decision (regulation vs. level of
compliance spending). When used in machine
design, the standard ISO 12100 and Laffer
model seeks an optimal level of safety
measures and conformance that reduces risk,
without making machinery impractical or
excessively costly.

4. Conclusions

Although there is no direct link between
the Laffer Curve and the 1SO 12100:2010
standard, a conceptual correlation can be
associated with the idea of finding an optimal
point of compliance cost that maximizes the
benefits of compliance in terms of machine
safety and economic advantages and ensuring
the balance between the costs of implementing
safety standards (thus achieving compliance)
and the economic benefits they bring.

Ideally, machine manufacturers should
seek a level of investment in implementing
ISO 12100 that ensures an adequate level of
safety and maximizes the benefits of
compliance (risk reduction, good reputation,
market access, and economic profit) without
imposing excessive costs that could negatively
affect the firm's economic viability.

The use of optimization principles, such
as those inspired by the Laffer Curve, to
Conformity  Assessment  Modules  for
machinery safety involves finding the right
balance between ensuring safety and avoiding
unnecessary resources.

Applying a Laffer-like framework to
machinery safety means balancing compliance
costs with safety outcomes.

152

5. References

. Trabandt, M., & Uhlig, H. (2011). The
Laffer curve revisited. Journal of Monetary
Economics, 58(4), 305-327.

. Rosak-Szyrocka, J., Hermaniuk, T., (2014)
Quality in the product conformity aspect.
Zeszyty Naukowe Quality. Production.
Improvement, 1(1), 78-87

. Decision no. 768/2008/EC of the European
Parliament and of the Council on a common
framework for the marketing of products,
and repealing Council Decision
93/465/EEC, Official Journal of the
European Union, L 218, 2008, p. 82-128.

. Antonov, A.E., Buica, G., Beiu, C., (2017),
Modern principles used in conformity
assessment of machinery from forestry
sector, 8" International Conference on
Manufacturing Science and Education,
MATEC Web Conf., 121, 11003.

. Monica, L., Madonna, M., Sara Anastasi, S.,
(2020) Risk Assessment on Machines with
CE Marking and Embedded Industry 4.0
Enabling Technologies, WIT Transactions
on Engineering Sciences, 129, 11, 55-65.

6. Directive 2006/42/EC of the European
Parliament and of the Council on
machinery, and amending Directive

95/16/EC (recast), Official Journal of the

European Union, L 157, 2006, p. 24 — 86.
ISO 12100:2010 Safety of machinery.

General principles for design. Risk

assessment and risk reduction, International

Organization for Standardization: Geneva,

Switzerland, 2010.

. Laffer, A. B. (2004). The Laffer Curve:
Past, Present, and Future. Executive
Summary, The Heritage Foundation. no.
1765, p 1-16,

. Hinrichs, W., Product-specific adaptation of
conformity assessment criteria and their
financial consequences. Production
Engineering, 2011, 5, 549-556.

Disclaimer: The paper was written using Al sources
from: https://chatgpt.com, https://chat.deepseek.com,
https://www:.tldrthis.com



