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The concept of repairability is gaining
momentum across industries, and the
lighting sector is no exception. While
the European ”Right to Repair” direc-
tive (EU) 2024/1799 [1] primarily ap-
plies to consumer products, the light-
ing industry must prepare for potential
regulatory changes and market-driven
demands for more sustainable and
repairable products. Beyond simple re-
pairability, refurbishment and remanu-
facturing offer additional opportunities
to reduce waste, extend product life
cycles, and improve economic viability.

A new Dutch initiative, developed by
DEKRA, OVLNL, and Licht en Donker
Advies, introduces a robust method-
ology for assessing the repairability of
luminaires. This method, based on
EN 45554 [4], not only provides a struc-
tured approach for evaluating lighting
products and guiding manufacturers
in designing for long-term use, but it is
also the result of extensive collabora-
tion.

www.linkedin.com/Litecert

Over 30 organizations—including munic-
ipalities, consultants, contractors, manu-
facturers, and test houses—contributed
their expertise during the working sessions.
This broad-based industry participation
ensures that the standard is comprehen-
sive, widely supported, and of high value
for the entire lighting sector. This article ex-
plores the legal landscape, economic and
environmental benefits, and practical appli-
cations of this initiative. This standard was
published in December 2024. The working
group is now gathering experiences with
the intent to further improve this standard
and issue an update after approximately 2
years of use.

Comparison with
Existing Repairability
Scoring Systems

Repairability scoring systems already ex-
ist, most notably the iFixit [6] repairability
index in France, which has been widely
adopted for consumer electronics such as
smartphones, laptops, and other portable
devices. iFixit’s [6] approach evaluates
factors like ease of disassembly, availabil-
ity of spare parts, and the quality of repair
documentation—helping consumers make
informed decisions about the longevity and
sustainability of their devices.

However, these established frameworks
have not been specifically tailored to the
unique challenges of the lighting industry.
Luminaires differ significantly from con-
sumer electronics, especially when con-
sidering factors such as their specialized
lighting components, and the varied repair
practices required for applications ranging
from desk lighting to street lighting.

The BRL Repairability standard fills this gap
by developing a dedicated methodology
for assessing the repairability of luminaires.
By incorporating industry-specific criteria—
such as accessibility of components, the
availability of parts, and detailed soft-
ware/firmware considerations—the BRL
approach provides a more accurate and
actionable evaluation for manufacturers,
municipalities, and buyers in the lighting
sector.

Historical Context and
Evolution of
Repairability in Lighting

Repairability has not always been a fo-
cal point in lighting design. Traditionally,
lighting products, especially incandescent
and fluorescent lamps, were designed for
easy replacement. However, the transi-
tion to LED technology brought significant
changes. While LEDs offer superior en-
ergy efficiency and longevity, they are often
integrated into fixtures in ways that make
repair difficult or impossible. Many early
LED luminaires were sealed units, with no
practical way to replace faulty components
without replacing the entire fixture.

This shift created a paradox: while LED
lighting was marketed as a sustainable so-
lution due to its energy savings, the lack
of repairability led to increased electronic
waste. As a response, the industry began
exploring modular design and standard-
ized components to enable repairs. The
growing emphasis on circular economy
principles further accelerated this trend,
pushing manufacturers to rethink product
life cycles beyond simple energy efficiency.

https://www.linkedin.com/in/jacob-nuesink-8ab1826/


Figure 1: Model of Risk classification of parts.
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Legal Context and
Regulatory
Developments

Right to Repair Directive
and Its Impact on Lighting

The ”Right to Repair” directive (EU)
2024/1799 [1] focuses on consumer prod-
ucts, defining consumers as individuals
purchasing for non-commercial purposes.
Consequently, most professional lighting
products fall outside the directive’s scope.
Furthermore, the directive only mandates
repairability for specific product categories,
such as washing machines and refrigera-
tors, with luminaires notably absent from
the list.

However, other regulations indicate that re-
pairability in lighting may become more rel-
evant. The Single Lighting Regulation (SLR)
(EU) 2019/2020 [2] already mandates that
light sources and separate control gear
must be replaceable using common tools,
unless technical justifications are provided.
Additionally, manufacturers must provide
information on replaceability via online plat-
forms and product packaging.

Ecodesign Regulation and
the Digital Product Passport

The Ecodesign Regulation (EU) 2024/1781
[3] introduces the Digital Product Passport,
requiring transparency about repairabil-
ity, reusability, and re-manufacturability.
While luminaires are not yet explicitly in-
cluded, upcoming revisions to the SLR are
expected to integrate these requirements.
Future regulatory developments may re-
quire lighting manufacturers to disclose
product life cycle information, further en-
couraging design for repairability.

The Economic and
Environmental Case for
Repairability

Even though no explicit legal requirement
currently exists for lighting products, man-
ufacturers and purchasers should still con-
sider repairability due to its economic and
environmental benefits:

• Cost Efficiency: While repairing a consumer-
grade luminaire priced at €20 may not
be economically viable, higher-priced
professional luminaires justify repair ef-
forts. Additionally, modular design can
reduce long-term maintenance costs.

• Extended Product Lifespan: Repairable
and upgradable luminaires reduce mate-
rial waste and carbon footprints by mini-
mizing the need for full replacements.

• Refurbishment Opportunities: Prod-
ucts with high repairability scores are
also easier to refurbish, allowing orga-
nizations to extend their investment in
lighting infrastructure.

• Circular Economy Alignment: As more
businesses adopt circular economy prin-
ciples, designing for repairability en-
hances competitiveness and future-proof
products against regulatory changes.

• Reduction of Electronic Waste: The light-
ing industry is a significant contributor to
electronic waste. By making products
repairable, manufacturers can reduce
landfill waste and minimize resource ex-
traction for new components.

The New Dutch Standard for
Repairability Assessment

To support municipalities and organiza-
tions seeking more repairable luminaires, a
structured assessment method has been
developed based on EN 45554 [4]. This
framework evaluates the ease of repair and
component replaceability, ultimately provid-
ing a repairability score. The key elements
of the methodology include:

1. Component Classification
Each luminaire component is classified
based on its failure risk (Figure 1):

• High risk: Drivers, sensors, controllers,
surge protectors, and densely packed
electronics.

• Medium risk: LED modules, sealing ele-
ments, external sensor connectors, and
low-density electronics.

• Low risk: Housing parts, wiring, and
mechanical structures.

The different risk classes have different re-
quirements for the availability of the parts.
For example, high-risk parts require inter-

operable alternative components and long-
term availability of spare parts to achieve
a high score. For low-risk parts like wiring,
these factors are less critical—defects are
rare.

2. Parts Availability Assessment
Manufacturers must consider:

• Time: Length of spare part availability
from manufacturer or supplier.

• Alternative Parts: Are alternative parts
available? Which ones can serve as a
proper replacement? Are these com-
ponents based on open standards or
proprietary standards?

• Documentation: What information is
provided to support repairs? Does the
documentation contain the necessary
details to effectively select and imple-
ment a replacement component?

To evaluate the product, the interoperability
model was used (Figure 2). This model
shows the interfaces that need to be evalu-
ated for determining interoperability.

Figure 2: Interoperability model. M-Mechanical,
E-Electrical, T-Thermal, P-Photometric, C-
Communication.

Let’s have a closer look at the different
elements:

Mechanical: This interface determines if
an alternative component fits in the avail-
able space and can be securely mounted.
The size must be correct or at least not
larger than the original component, and
mounting holes must be available so that
no modifications are required for installa-
tion.



Figure 3: Model of interfaces.
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Electrical: This interface covers func-
tional parameters such as drive current,
maximum and minimum voltage, dim-
ming range, power supply etc. In addition
to these electrical specifications, safety
aspects—like the requirement for SELV
power supplies, proper insulation class,
and protective qualities—must be met by
the alternative component.

Thermal: The thermal interface concerns
the component’s ability to operate in the
same environment while dissipating its
own generated heat. Overheating can lead
to safety issues, making proper thermal
management crucial.

Photometric: For lighting applications,
especially in scenarios like street lighting,
the photometric interface must ensure that
the alternative component maintains the
desired light distribution and quality.

Communication: The communication
interface evaluates the protocols used be-
tween components. It is essential to use
open standards to facilitate the use of al-
ternative components. (See the separate
section on Interfaces for more details.)

Only when all interfaces from the model are
addressed does an alternative component
qualify as fully interoperable. Additionally,
manufacturer instructions must detail the
necessary settings to configure an alterna-
tive, ensuring proper functionality.

To illustrate how these interfaces are ad-
dressed in practice, consider the lumi-
naire’s driver. For the mechanical interface,
selecting a driver size and hole pattern
that adheres to an open standard, such as
Zhaga Book 13 [5], ensures compatibility
with various luminaires. The electrical in-
terface necessitates clear specifications for
drive current, voltage, and other relevant

parameters. Similarly, the thermal inter-
face requires detailed thermal performance
specifications. While the photometric inter-
face is not applicable to drivers, the com-
munication interface can be standardized
using D4i, an open protocol that facilitates
interoperability and achieves the highest
classification for repairability.

For LED modules, achieving interoperability
presents greater challenges. While Zhaga
[5] standards offer numerous possibilities,
the photometric interface, in particular,
can be complex. Ensuring consistent light
distribution and quality across different
LED module replacements requires precise
specifications and adherence to standards.
This highlights the ongoing work needed
by organizations like Zhaga [5] and other
standards bodies to further refine and ex-
pand interoperability standards for LED
modules.

3. Interfaces (Software & Firmware)
Interfaces play a critical role in modern
luminaires. The methodology evaluates:

• Use of open vs. proprietary software.
• Programming accessibility (using general-
purpose tools vs. manufacturer-specific
solutions).

Zhaga and DALI [5] organizations actively
contribute to open standards, ensuring
future interoperability and ease of mainte-
nance.

In the model shown in Figure 3, the in-
terfaces are defined as the connections
between the different parts and how they
communicate. The BRL Repairability frame-
work only considers interfaces that are
luminaire-specific. For example, a lumi-
naire with a driver, sensor, and controller
involves two interfaces. However, if the
controller also communicates with a central

system, that additional interface is consid-
ered.

In a Zhaga Book 18 [5] luminaire, there
might be a controller on top and a sen-
sor on the underside, where the module
and controller are not part of the lumi-
naire. Here, only the interface communi-
cating with these items is evaluated. For a
Zhaga-certified [5] luminaire, the D4i open
standard applies; however, in that case,
Interface 1 is omitted because its evalu-
ation is performed at the controller level,
which is outside the luminaire. Interface 4,
representing the communication between
the programming tool and the driver, is also
considered. Numerous standards are avail-
able for these purposes, and promoting
open standards is essential for enhancing
repairability.

4. Repairability Scoring System
A luminaire receives a score ranging from
A (beyond state-of-the-art repairability) to
E (not repairable). The scoring system is
structured around three key criteria:

• Ability to Repair: This measures how
easily the luminaire can be accessed and
its components exchanged. It considers
factors such as ease of disassembly, the
need for specialized tools, and overall
serviceability. In particular, the standard
evaluates accessibility by grading how
the product is opened for repair:
– Toolless Access: Products that can be
opened without any tools receive the
highest accessibility rating.

– General-Purpose Tools: A high score
is also possible if only one commonly
available tool is required.

– Multiple Tools: Products requiring
several general-purpose tools receive
a moderate score.

– Specialized/Proprietary Tools: If ac-
cess is only possible using specialized



Figure 4: Scoring system.
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or manufacturer-specific tools, the
score is lower.

– Sealed-for-Life: Products that are
sealed and not designed to be opened
score the lowest in this category.

• Availability of Parts: This criterion dif-
ferentiates between electrical and me-
chanical components. It evaluates the
duration for which spare parts will be
supplied, the availability of alternative
parts based on open or proprietary stan-
dards.

• Software and Firmware Considera-
tions: Given the role of digital interfaces
in modern luminaires, this factor as-
sesses the openness and accessibility
of the software or firmware. It exam-
ines whether programming can be per-
formed using general-purpose tools or
if manufacturer-specific solutions are re-
quired and in how far interfaces are plug
and play.

Unlike other rating systems that culminate
in a single aggregate score, this framework
offers a detailed breakdown. Such granu-
larity allows professional buyers to prioritize
the specific criteria that matter most to their
applications.

As illustrated in the Figure 4, the scoring
is communicated through clear labeling.
Although this labeling might not appear
directly on products, it is extremely useful
in documentation by providing a concise,
one-overview snapshot of a product’s re-
pairability.

It is important to note that the BRL re-
pairability score is based solely on the
product and its inherent ease of repair.
Time was deliberately excluded as a fac-

tor because it is a highly complex and
application-dependent variable.

For example, the repair dynamics of a desk
luminaire differ significantly from those of a
streetlighting luminaire. Moreover, different
organizations have varied repair practices:
some municipalities require luminaires to be
repairable on the spot, while others prefer
to transport the luminaire back to a work-
shop, repair it, and then keep it in stock
for future use when another unit becomes
defective.

Given the significant variability in end-user
requirements and application-specific cir-
cumstances, these time-dependent con-
siderations have been intentionally omitted
from the standard.

The standard also includes basic evaluation
reports. While certification by an exter-
nal organization is not mandatory, it must
be acknowledged that interpretation can
be challenging. The underlying concepts,
though general, are not always straightfor-
ward.

For instance, a luminaire equipped with an
“exchangeable unit”—a component that
can be easily replaced—still requires evalu-
ation of that unit. If a driver compartment,
containing the driver and additional elec-
tronics, is replaced as a whole but then
discarded as a single unit, the repairability
benefit is lost.

Therefore, the standard mandates that
such sub-assemblies must also be evalu-
ated using the same methodology, albeit
with some adjusted requirements. This en-
sures that every component is scrutinized

to truly enhance repairability throughout the
product lifecycle.

Case Studies and
Industry Trends

Several trends illustrate the growing impor-
tance of repairability in the lighting industry:

• Refurbishment Programs: Organiza-
tions increasingly opt to refurbish lighting
rather than replacing entire systems.
For example, several municipalities have
implemented programs to refurbish or
retrofit existing luminaires with LED so-
lutions rather than replacing entire sys-
tems.

• Modular Design Adoption: Manufac-
turers are developing modular products
that not only reduce costs but also en-
hance repairability as a natural byprod-
uct. I.e. round robin tests have demon-
strated that many manufacturers have
already created modular solutions. While
repairability was not always the initial
goal, these developments represent a
significant step forward.

• Light as a Service (LaaS): In subscription-
based lighting models, repairability is
crucial for reducing operational costs
and improving service value. For ex-
ample, LaaS has led to design choices
such as external drivers to facilitate
quick and easy replacements in case
of failures.

• Public Procurement Policies: Some
municipalities now incorporate repairabil-
ity criteria into tenders, encouraging
manufacturers to enhance their re-
pairability scores. I.e. Several munici-
palities have announced their intention to
include repairability requirements in ten-
ders, pushing manufacturers to improve
their designs.

• Independent Repair Networks: A
growing market of third-party repair spe-
cialists is emerging, further driving the
trend towards refurbishing and extend-
ing product lifecycles.

Practical Steps for
Implementation

Manufacturers and municipalities can take
the following steps to enhance repairability:

• Incorporate repairability principles in
product design by using modular com-
ponents and non-proprietary interfaces.

• Develop clear repair guides and
training programs to empower main-
tenance teams and third-party repair
specialists.
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• Enhance supply chain resilience by
ensuring the availability of replacement
parts over extended periods.

• Collaborate with regulators and
standardization bodies to help shape
future repairability policies in the lighting
sector.

• Develop clear repair guides and
training programs to empower mainte-
nance teams and third-party repair spe-
cialists, and ensure that all personal per-
forming evaluations are properly trained.

Tool Accessibility: Verify that the required
tools for repairs are commonly available
and that any specialized tools are provided
when needed. The standard includes a list
of generally available tools, as outlined in
EN 45554 [4], to help guarantee that repair
processes are efficient and accessible.

Pro’s and Con’s of the
Standard

Pro’s

The advantages of this standard have been
extensively covered in this article. The
methodology promotes transparency, en-
sures interoperability, and provides a struc-
tured approach to assessing repairability,
making it easier for municipalities and man-
ufacturers to adopt sustainable practices.

Con’s

• Information Sensitivity: Repairability
requires access to critical product infor-
mation. However, manufacturers may
be hesitant to share details that could
benefit competitors. While this standard
addresses some concerns, information-
sharing remains a potential barrier.

• Maintenance of Replacement Parts
Lists: Keeping repairability data up to
date is an ongoing challenge. For in-
stance, if a manufacturer provides a list
of compatible replacement drivers, this
list must be regularly updated as com-
ponents become obsolete. A structured
process for maintaining this information
is essential.

• Technological Evolution: As lighting
technology advances, repairability crite-
ria must evolve to keep pace with new
innovations and industry standards.

Despite these challenges, small and simple
steps can already make a significant differ-
ence in moving towards a more sustainable
lighting industry.

Conclusion: Preparing
for the Future
While regulatory requirements for lighting
repairability remain limited today, market
forces and emerging standards point to-
ward a more sustainable, repairable, and
modular lighting industry. The Dutch re-
pairability standard provides a structured
approach for manufacturers, municipal-
ities, and buyers to assess and improve
repairability—offering clear insights through
detailed evaluation reports and scoring sys-
tems.

However, it is important to recognize that
the concepts underlying this standard are
complex. Evaluating a product based on
these criteria demands a significant level
of technical understanding, which can
be challenging for inexperienced or non-
technical personnel. Without adequate
training and clear guidance, inaccurate re-
pairability evaluations risk undermining the
benefits of adopting repairable design.

To address these challenges, it is crucial
that manufacturers and evaluators invest in
comprehensive documentation and train-
ing programs. These resources will help
ensure that all stakeholders—from design
engineers to procurement specialists—fully
understand the methodology behind the
scoring system and can make informed
decisions that promote long-term sustain-
ability and cost efficiency.

Ultimately, investing in repairable design
benefits both businesses and the envi-
ronment, positioning companies ahead of
future regulatory changes and aligning with
global sustainability goals. As the industry
transitions toward circular economy mod-
els, embracing repairability is not merely
an option—it is a strategic necessity that
requires technical expertise, robust stan-
dards, and a commitment to continuous
learning. ■
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