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Agenda

• What is the problem?


• Why is the problem a software engineering problem?


• Is the problem a problem?
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–OECD Transfer Pricing Guidelines for Multinational Enterprises and Tax Administrations

“Associated enterprises [must] operate as if not associated and 
regular participants in the market.” 

Arm’s length principle
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Why is the problem a software 
engineering problem?
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What is a taxable transaction

in software engineering?
2 How to track taxable transactions?

3 How to value taxable transactions?
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Challenges
• Challenge 1: Identifying the taxable transactions requires either a holistic 

perspective of software engineering or at least suitable, practical, and 
accurate proxies. Compliant software engineering needs a common 
understanding and a taxonomy of taxable transactions specific to software 
engineering. 


• Challenge 2: Data for tracking taxable transactions may be incomplete, 
faulty with respect to location, or restricted. There is no dedicated tool 
support yet for the practical transfer price determination. 


• Challenge 3: A purely quantitative valuing can hardly reflect the value of 
transactions; however, a purely qualitative assessment does not scale with 
the magnitude of cross-border transactions in modern software development. 
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Is the problem a problem?



Yes.
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FIGURE 3. The share of cross-border code review at our case company in the years 2019, 2020, 2021 and 2022 (black line) monthly sampled.

Since not all historical locations of all code review participants could be reliably retrieved, the share of cross-border reviews could be more significant

(indicated by the red area).

to allocate products to particular sites to avoid the bur-
den of cross-border collaboration. However, our analysis
shows that developers represent more than 25 locations
because the new corporate work flexibility policy permits
relocations.5 The company uses a single, central, and
company-wide tool for its internal software development
and code review. Understandably, our case company
wants to remain anonymous. Therefore, we are not able
to describe the case any further. However, we believe
that our case company is exemplary for a multinational
enterprise developing software.

From the code review tool, we extracted all code
reviews that were completed in 2019, 2020, 2021, and
2022 including their activities. All bot activities were
removed and were not considered in our analysis. We
then modelled code reviews as communication channels
among code review participants.6 We consider a code
review as a discussion thread that is completed as soon as
no more information regarding a particular code change
is exchanged (i.e., the code review is closed). We comple-
ment each code review participant with the information
of the country of the employing subsidiaries at the time
of the code review.

We provide a replication package to reproduce our

results for any GitHub Enterprise instanceb. Due to the
sensitive topic, we are not able to share our data.

Figure 3 shows an increase in relative cross-border
code reviews over time. The share of cross-border code
reviews was between 6% and 10% in 2019 and 2020.
Yet, we see a further steep increase reaching between
25% and 30% at the end of 2022.

Interestingly, 6% of all cross-border code reviews
involve participants from more than two countries. This
means transfer pricing in collaborative software engi-
neering becomes not only a bilateral but a multilateral
problem with not only two but multiple—in our case com-
pany up to six—different jurisdictions and tax authorities
involved in the transfer pricing process.

Although the share of cross-border collaboration may
vary between companies, yet, our findings suggest that—
through the proxy of cross-border code reviews—cross-
border collaboration becomes a significant part of daily
life in multinational software companies. It is fair to
assume that a further increase in cross-border collabo-
rations in software engineering will draw the attention
of tax authorities.

bSee https://github.com/michaeldorner/tax_se

6 IEEE Software Month 2023
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Not at your multinational enterprise?

• Check it out for your company!


• Replication package available:  
 
https://github.com/michaeldorner/tax_se
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Summary



What we learnt today

• Collaborative software engineering across borders within a company is 
taxable


• Compliance with international taxation standards is an unsolved problem 
for modern software engineering with its fine-grained and complex 
collaboration


• A solution requires from the software engineering community a common 
understanding, a practical tracking, and an adequate valuing of taxable 
transactions in the context of collaborative software engineering
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Interested? Excited? Scared?

• Have a look into our preprint: https://arxiv.org/abs/2304.06539 

• Ask Michael Dorner*, Maximilian Capraro, Oliver Treidler, Tom-Eric Kunz, 
Darja Šmite*, Ehsan Zabardast*, Daniel Mendez, Krzysztof Wnuk 
 
* today around


• E-mail me: michael.dorner@bth.se
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–Douglas Adams, The Hitchhiker's Guide to the Galaxy

“He's spending a year dead for tax reasons.” 


