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HERE’S A THOUGHT experiment. 
Say we wave a magic wand across a 
codebase and an entire class of tech-
nical debt, poof, goes away and im-
mediately evaporates if introduced 
in the future. For example, maybe 
we make it so that dead feature flags 
just delete themselves as soon as the 
engineer wills it; maybe large-scale 
migrations just migrate themselves; 
maybe we magically have 100% test 
coverage, without an engineer lifting 
a finger. (How does this magic work? 
Perhaps problems are prevented with 
presubmit checks. Perhaps static 
analysis. Perhaps it’s AI. The specific 
magic doesn’t matter; it only matters 
that technical debt goes away.)

What will happen to developer 
productivity? Surely, it increases.

But will the metrics that we use as 
proxies for “developer productivity” 
improve?

What is Technical Debt Again?
Financial debt arises when one de-
cides to borrow money now that will 
be paid back—with interest—later. 
Technical debt arises when one al-
locates engineering capacity now (to 
achieve some goal) in such a way that 
the spent capacity will have to be paid 

back—along with some overhead (in 
the form of rework or interim mainte-
nance or friction)—later.

“In software-intensive systems, 
Technical Debt is a collection of de-
sign or implementation constructs 
that are expedient in the short term 
but set up a technical context that 
can make future changes more 
costly or impossible.”1

When a team deliberately and pru-
dentlya takes on technical debt, they 
are trading off the realization of busi-
ness value now for having to pay off 
some technical debt later.2 Leveraging 
the financial metaphor, we can talk 
about the difference between paying 
off the principal and the interest.3

•	 When we pay off the principal, 
we eliminate the accrued tech-
nical debt (e.g., completing a 
major migration). Paying off the 
principal also implies avoiding 
future interest payments.

•	 When we pay (only) the interest, 
we deal with the consequences 
of having technical debt in our 
codebase (e.g., handling defects 
that would have been prevented 

ahttps://martinfowler.com/bliki/TechnicalDebt​
Quadrant.html

by missing tests). Paying the 
interest involves the ongoing 
effort required to work around 
technical debt as well as any 
increased cost of eliminating it 
that results from having built 
around it over time.

Of course, allocating engineer-
ing capacity is not quite as simple 
as taking a loan. When a team in-
curs technical debt, they estimate the 
principal, the interest, and the imme-
diate business value of doing so. It’s 
like taking out a loan, but estimating 
the size of the loan, interest rate, du-
ration of the loan, and the business 
value achieved from taking it on at 
all. Taking on technical debt is deci-
sion making under uncertainty.

Accepting such uncertain terms 
sounds scary, but the reality is that 
there is no alternative. Every invest-
ment of engineering capacity in-
volves uncertainty and estimates of 
value. Aside from sitting idly and do-
ing nothing, trying to invest capacity 
wisely despite uncertainty is the only 
option. That’s why engineering orga-
nizations incur technical debt (and 
probably always will).

Could Technical Debt Vanish?
This idea of eliminating an entire 
category of technical debt might 
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seem absurd, but our field has done 
this before. Consider code autofor-
matters: In the days before autofor-
matters, lint errors were considered a 
form of technical debt worth measur-
ing and fixing. There existed tools to 
count and catalog them. Today, most 
lint errors are addressed through au-
toformatters; engineers don’t waste 
time formatting code or fixing old 
code that’s not formatted because it’s 
trivial to clean up as needed.

Think bigger! Formatting errors 
are not our real problem. What if 
we could eliminate a larger category 
of technical debt? At Google, engi-
neers’ most-reported forms of tech-
nical debt are migrations that are 
needed or in progress, poor test qual-
ity or coverage, and hard to find, in-
complete, or missing documentation. 
What if we reduce or eliminate the 
cost to pay this debt back?

Consequences of Eliminating 
Technical Debt

What We Might See in the Engineering 
Organization
One consequence of having a techni-
cal debt magic wand is that accom-
plishing any specific goal is lower 

cost. If the magic wand does work 
that engineers would otherwise do, 
we’ve reduced the engineering hours 
required to meet that goal. For ex-
ample, if our magic wand eliminated 
the problem of missing or inadequate 
tests, then completing our software 
project while meeting a prescribed 
bar for test coverage and quality 
would require less test-writing time. 

Saving engineering hours would 
likely not equate to keeping fewer 
engineers on staff. 

Engineering hours are a resource, 
and our new magic enables us to use 
them more efficiently, so there’s a 
good chance that engineering organi-
zations would try to do more with the 
same population of engineers or even 
seek to grow their staff, a realization 
of Jevon’s Paradoxb that is already 
being discussed by economists.4 En-
gineers’ time would likely be reallo-
cated to higher-value work. Some of 
that work would be creation of novel 
features or functionality (“greenfield 
development”), and some of it would 
be maintenance or improvement of 
existing products (i.e., eliminating 

bhttps://en.wikipedia.org/wiki/Jevons_paradox

technical debt that we weren’t able to 
magic away or “brownfield develop-
ment”). Inevitably, some of this work 
would incur new technical debt.

A likely outcome is that an engi-
neering organization would—after 
a period of adaptation—settle into a 
mode of operation that incurred and 
repaid technical debt in proportion 
to the relative risk appetite and toler-
ance5 of the organization. The flavor 
of technical debt that can be magi-
cally eliminated would be incurred 
more readily than before and would 
cost nothing to eliminate. The flavors 
of technical debt that still require tra-
ditional repayment might be incurred 
faster (with more developers doing 
greenfield development) and repaid 
more readily (with more developers 
doing maintenance and improvement).

This outcome is speculation, but 
it is consistent with how we under-
stand engineering and business or-
ganizations to think about technical 
debt and decision-making.

What We Might See in 
Productivity Metrics
If our speculation about what would 
happen in the engineering organiza-
tion is correct, how might that be 
reflected in productivity measure-
ments? Initially, we would expect en-
gineers to report less technical debt 
in surveys. After all, if we eliminate 
a bunch of technical debt, engineers 
will run into it less frequently.

Would that pattern persist? One 
hypothesis is that the number of en-
gineers reporting being hindered by 
technical debt will drop temporarily, 
and then rise again (see Figure 1)

With some forms of technical 
debt removed, engineers will take 
on different kinds of technical debt 
as part of the work they do instead. 
As described previously, their time 
will be freed to do new work and 

FIGURE 1. Some metrics (e.g., reported hindrance from technical debt) might rapidly 

improve but return to their baseline value over time.
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that new work will incur new techni-
cal debt. This is a good thing: Each 
development decision is a tradeoff 
between realizing new value and 
paying back technical debt.

It is unlikely that all subjective 
measurements would show such re-
bound effects: On surveys we ask 
engineers about the extent to which 
specific kinds of technical debt im-
pede their work (e.g., “How much 
have missing or inadequate tests hin-
dered your productivity?”) and the 
introduction of a magic wand would 
durably reduce engineers’ reports of 
the technical debt waved away with 
the magic wand.

What about an objective metric? 
What if we had a “maintenance over-
head” metric6 that captures the pro-
portion of time that engineers spend 
doing maintenance work versus 
building new features? Such a metric 
would initially drop as engineers who 
had planned to take on maintenance 
work don’t have to do so, and instead 
spend time building out new features. 
But those same engineers would face 
new business challenges and would 
make the prudent decision to take 
on new types of technical debt in or-
der to provide business value faster. 
Just as with self-reports of technical 
debt, we’d expect an objective, gen-
eral maintenance overhead metric to 
rebound as an engineering organiza-
tion adapts and optimizes.

Other metrics might move more 
slowly, and then readjust back to a 
baseline for a different reason en-
tirely. Consider self-reported code 
quality on a developer experience 
survey. We’d expect that measure to 
increase (more slowly than the previ-
ous metrics) as engineers clean up old 
code to address technical debt. Even-
tually, engineers might adjust to the 
“new normal.” “Cleaned up code” 
becomes the new baseline by which 

they judge code quality. Engineers’ 
rising expectations of what consti-
tutes “good code” might change, and 
so their self-reported satisfaction with 
code quality might return to current 
(premagic wand) levels (see Figure 2).

The “regression” won’t mean that 
we failed to improve software devel-
opment in general. Rather, it is a sign 
of success: Engineers have embraced 
their new normal and have raised 
their expectations accordingly.

Finally, some “productivity metrics” 
won’t move at all. It’s not that these are 
not affected, but that the work simply 
shifts from technical debt cleanup to 
other types of work. Consider metrics 
like pull request  throughput or lines of 
code produced per engineer. For these, 
we expect these measures would stay 
flat. Reducing technical debt doesn’t 
change the amount of work an engi-
neer does in a week; it only changes 
the nature of their work. Their work 
is transformed because they now work 
on different things, but a metric like 
#LOC doesn’t capture that subtlety.

What About “Capital P” 
Productivity?
How can we measure the impact of 
our magic wand? We don’t have a 

true measure of productivity. (Econ-
omists have worked on this for much 
longer than software engineers. Lots 
of smart people have also not come 
up with a productivity measure. 
This is simply a wicked problem.7) 
We would argue that if we did, we 
would see productivity jump up and 
stay there (see Figure 3).

Similar advances have occurred 
many times in our field: A major 
new technology comes along and in-
creases productivity, but a few years 
later we have forgotten because it be-
came our new normal. The produc-
tivity gains are still there though.

Here’s an example from computer 
science history: When FORTRAN 
was introduced, it was called “auto-
matic coding.”8 Take a look at this 
introduction. Remind you of any-
thing? See Figure 4.

Today, it feels absurd to refer to an 
antiquated language like FORTRAN 
as “automatic coding.” But FOR-
TRAN was only one step of many we 
have made along the automation–ab-
straction cycle.9 In this cycle, our field 
starts with a common, shared problem. 
As engineers explore the problem space 
and try out different ideas, experts 
emerge who identify useful solutions to 

FIGURE 2. Other metrics (e.g., perceived code quality) might move more slowly, and 

then readjust back to a baseline for a different reason entirely. 

Debt Fixed

M
et

ric

Time



DEVELOPER PRODUCTIVITY FOR HUMANS

20	 IEEE SOFTWARE  |  W W W.COMPUTER.ORG/SOFT WARE   |  @IEEESOFT WARE

the problem. These become best prac-
tices that are shared with the wider 
community. Eventually, these best 
practices become codified into our 
tools, languages, and frameworks. This 
now raises the level of abstraction: De-
velopers can now work faster, so they 
take on more complex software…and 
therefore run into new types of prob-
lems. The cycle starts again.

Structured programming, object-
oriented programming, test-driven 
development, design and architec-
ture patterns, and code review are 
additional examples. This has and 
will happen with technical debt too 
(see the aforementioned example 
about autoformatters). 

If new technologies, whether AI-
based or other forms of automation, 
are able to reduce or even eliminate 
some forms of technical debt, it will 
absolutely be a win for developer 
productivity, but it might not be vis-
ible in our productivity metrics.

If we were to speculate about a met-
ric that should be responsive to our 
technical debt magic wand, we might 
pick a metric that incorporates engi-
neering efficiency and business value. 
After all, technical debt emerges from 
the way that engineering capacity is 
allocated to balance realized business 
value and long term sustainability of 
an engineered system. Thus, it is tempt-
ing to consider a metric like revenue 
per engineer (RpE)10 to measure the 
impact of eliminating whole classes of 
technical debt. If our magic wand en-
ables us to reduce the engineering ef-
fort spent on maintenance and rework 
and increase the engineering effort 
spent on new (presumably revenue-
generating) projects, then RpE should 
go up. Experts have already identified 
that advanced tooling and automation, 
lower-friction developer experience, 
and better management of technical 
debt are drivers of increased RpE.10

FIGURE 3. A good metric for Capital "P" productivity would be permanently boosted 

by the removal of technical debt.
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FIGURE 4. Automating away technical debt might be like the FORTRAN "automatic 

coding system"; it's just another step in the ongoing automation-abstraction cycle.
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We feel compelled to offer an im-
portant caveat here. RpE is a rea-
sonable metric for the efficiency of 
an engineering business unit but 
not a good measure of individual or 
team engineering productivity. Fac-
tors unrelated to engineering pro-
ductivity may substantively change 
RpE. Leaders should not lose sight 
of these facts. An engineering orga-
nization that is productive and ef-
ficient at building things will show 
low RpE if business strategy, prod-
uct direction, or company opera-
tions drag down realized revenue. 
An engineering organization that 
is close to collapse from friction, 
technical debt, and inefficiency may 
show high RpE if they are work-
ing in a new market space with few 
competitors and excellent business 
and product colleagues.

I n sum, what happens when 
technical debt goes away? We 
think engineering organi-

zations are likely to get more effi-
cient. We think that this increased 
efficiency may show up in produc-
tivity metrics in a nuanced way that 
varies with the metric and prob-
ably changes over time as the orga-
nization reallocates resources and 
settles back to a comfortable level 
of technical debt-related risk. We 
think that metrics that reflect both 
engineering productivity and busi-
ness outcomes are a reasonable, but 
perhaps fraught, choice to measure 
the impact of advances in how tech-
nical debt is incurred, managed, 
and eliminated. But this is our spec-
ulation and we are eager to observe 
examples out in the wild. 
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