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Fixing the Scoring of Reparability



Repair 2.0
Learn from the world.



Today, ifixit.com hosts repair 
manuals numbering in the many

thousands



















EU Grant Project sustainablySMART



This project has received funding from the European Union’s Horizon 2020 research  &  innovation 

programme under grant agreement No 680640 and 730308

Our task: To develop a validated reparability 
scoring system

• SustainablySMART will incentivize and advocate for design for repair / 
reuse / remanufacturing 

• Repair, reuse and remanufacturing require basically the same design 
features

• We’ll develop a system of algorithms to allow for a reproducible ranking of 
mobile devices in relation to these objectives 

• The results will be communicated to policy makers and are intended to be 
reflected in eco-labelling

Project Objectives
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• Target audience: self-repair / laypeople
• Part replacement, not part repair
• Diagnosis is out of scope
• Critical components are accounted for
• Results must be stable over time

Repair Scenario Considered



This project has received funding from the European Union’s Horizon 2020 research  &  innovation 

programme under grant agreement No 680640 and 730308

Relevance (does the criterion address an essential aspect influencing the 

likelihood of repair in scenarios considered? Is the criterion the only/best one 

to address said aspect i.e. if we dropped this criterion, would we miss this 

essential aspect?)

Feasibility / objectivity / repeatability of verification (can we define the 

criterion in such a way that it can be assessed in a reliable and consistent way 

regardless of the person conducting the assessment?)

Potential for differentiation between products ('minimal pair': is there a 

series of relevant products i.e. smartphones or tablets currently on the market 

or expected to hit the market in max. 2 years, whose varying levels of 

reparability can (only) be distinguished by this criterion?)

Selection Principles for Criteria
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Selected Criteria / Rationale
1 — Availability of information (Q)
Repair guides or service manuals ensure reliable ways of repairing the product for all 
potential repair actors. Having access to repair information reduces the risk of repair 
failures and thereby also increases the likelihood of the repair being undertaken, since 
fear of breaking a product decreases when a manual is available.

2 — Deterrent Messaging (Q)
Voiding warranty or other issues that disincentivise opening up a product stand in the 
way of actually repairing and thus extending the product life.

3 — Path of Entry (EoD)
Before initializing a repair process, the repairer should be confident that it is possible 
to finish the repair successfully. Whether the product itself encourages or discourages 
the repairer to open the casing (how daunting is it to open up the product) is therefore 
a determining factor for the likelihood of repair. The assessment focuses on the ease of 
opening up the exterior (the amount of force) and the tools needed to do so (from 
fingers only to the use of uncommon tools). 

4 — Visual Cues (Q)
Visual mapping and identification of the components (e.g. battery), its fasteners (e.g. 
screws) and cable connectors (e.g. ZIF) by means of codes, icons or colour could help 
the repairer to initiate and run through the process of disassembly with more 
confidence. It also reduces the chance of overlooking fasteners or connectors and 
therefore improves tha chances of success.

5 —Spare part availability (Q)
Without critical spare parts, it is impossible to repair a product and bring it back to 
working functionality. Critical components can be made available to the general public 
for DIY repair, only to authorized repair workshops, or not be made available at all. 
Acquiring a critical spare part for a reasonable price, in an easy and quick way, 
contributes to a successful repair.

6 — Type of tools needed (EoD)
The number of tools needed to replace critical components, as well as their precise 
type and their availability, strongly influence the chance of initializing and successfully 
finishing the repair. We have divided the specific tools that can be needed for 
smartphone or tablet repair into classes corresponding to those defined in PrEN54445, 
from class A (Common Tools), class B (Product specific tools), class C (Commercially 
available tools) to class D (Proprietary tools). 

7 — Accessibility for repair (EoD)
The accessibility of critical components, which fail most often, is a crucial factor for 
repair success. The accessibility of a component depends on the minimum number of 
steps to reach the component and the number of “difficult fasteners” needed to 
overcome to reach the component.

8 — Difficulty to repair (EoD)
The need for high force, difficult positioning of tools or additional activities adversely 
affect the accessibility of critical components. “Difficult fasteners” are connecting 
technologies which negatively influence the time-to-access the component and the 
overall repair experience and can be defined when the connecting technology 1) 
requires the use of specialized tools like secured screwdrivers, 2) is difficult to separate 
like glue or one-way screws, or 3) is difficult to reach like recessed or hidden screws.

9 — Health and safety risk (Q + EoD)
Any risk of injury leads to a lower chance of actually initializing and successfully 
finishing the repair. We evaluate three aspects influencing safety: 1) type of battery 
(risk of puncture), 2) need for the use of heat during the process and 3) use of high 
force for prying (increased risk of injuring the repairer).
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Basic Scoring Modules

Criteria list based 
questionnaire

(Heuristic assessment)

Ease of Disassembly 
logging

(Work step protocol)
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Repair guides or service 
manuals ensure reliable ways 
of repairing the product for all 
potential repair actors. Having 
access to repair information 
reduces the risk of repair 
failures and thereby also 
increases the likelihood of the 
repair being undertaken, 
since fear of breaking a 
product decreases when a 
manual is available.

1. Availability of Information
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Module 1: Questionnaire
1. Availability of information
2. Deterrent messaging

4. Visual cues

5. Spare part availability

9. Health and safety risk

Scoring Criteria: Heuristic Assessment

Type 1 question: Multiple Selection



This project has received funding from the European Union’s Horizon 2020 research  &  innovation 
programme under grant agreement No 680640 and 730308

The number of tools needed to replace 
critical components, as well as their precise 
type and their availability, strongly influence 
the chance of initializing and successfully 
finishing the repair. We have divided the 
specific tools that can be needed for 
smartphone or tablet repair into classes 
corresponding to those defined in 
PrEN45554, from class A (Common Tools), 
class B (Product specific tools), class C 
(Commercially available tools) to class D 
(Proprietary tools).

6. Type of Tools Needed
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Module 2: Ease of Disassembly Assessment 
3. Path of entry

6. Type of tools needed
7. Accessibility for repair

8. Difficulty to repair

9. Health and safety risk

Scoring Criteria: EoD Assessment
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Disassembly Steps as a Proxy for 
Reparability

Ehud Kroll (1995) “ease of disassembly
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Ease of Disassembly (EoD)
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EoD Software Tool (Offline)
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Finding a Balance

Questionnaire Module

Easier to teach
Higher statistical variance

Qualitative Focus
Context-centered

EoD Assessment Module

Harder to teach
More exact & repeatable

Quantitative Focus
Product-centered
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Identifiying Critical Components

Product
Base

Screen

Battery
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Online Scoring Software: Functional
Overview
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Scoring Software: Functional Overview
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Outlook: Scoring of  Smartphones/Tablets

• Benchmarking with outlier products

• Fine-tuning for improved grading

• Assessment series of market leading smartphones 

(iPhone, Samsung Galaxy S)
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Let’s Fix the Future


