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il GitHub Copilot

e Official launch June 2022

* Al-based coding assistant

* Codex: LLM trained on English and code

GitHub Copilot usage patterns

code completion -( D
soierpate code - D
chat functionality -{ | D

write tests (D
Refactor code GNNNTNNEEEEED
Write in-line comments _
Debugging -(D

optimize code (D
Write documentation S

N

Learn new languages -

Explore libraries/APls -
Improve data visualization -
Other -

Improve UX -
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SINTEF Su rvey

* RQ: «What are the effects of introducing
GitHub Copilot as a developer tool?»

Non-Copilot-users

DNV

Copilot-users

Technology for a better society



sl  Self-assessment by Copilot preview users

When using GitHub Copilot...

Perceived Productivity O Blog Menu v Try GitHub Copilot Contact sales Q

| am more productive e Product
Research: quantifying GitHub
Satisfaction and Well-being’ Copilot’s impact on developer
Less frustrated when coding 59% productivity und hupp
More fulfilled with my job 60%
Focus on more satisfying work 74% nenthe® .- y -

Efficiency and Flow’

Faster completion BE%

Faster with repetitive tasks 6%

More in the flow 3%

L e https://github.blog/2022-09-07-research-quantifying-github-
e A T R copilots-impact-on-developer-productivity-and-happiness

Technology for a better society
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miill Likert scale: Agreement by users

«l am more productive when using GitHub Copilot»

Effect

7 N\
(Agreement)

Num.
replies

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree,

’-__________~
N___________'
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bl Likert scale: Agreement between groups

«| generally feel productive when | code»

Num.
replies

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree
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bl Likert scale: Agreement between groups

«| generally feel productive when | code»

Num.
replies

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree
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sl Likert scale: Agreement between groups

«| generally feel productive when | code»

Effect

(Agreement) |

Strongly disagree Disagree Neither agree nor disagree Agree Strongly agree,

7

Num.
replies

—-_—_—_—_—_—~
\___________'

Technology for a better society



Perceived Productivity = Ei: :f::"::’ ';E?E""‘“’
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"I am more productive when using GitHub Copilot” Non-users (This study)

S . 1

"I feel productive when | cade” (A=5.7 pp)

ﬁ HE% (54/63)
" (] (] [ % [32""“‘” W

1 ¥ 1 ¥ 1
0% 10%: 20 305 40% S0% 60% TO% B 90%

Satisfaction and Well-being

"I find myself less frustrated during coding sessions when using GitHub Copilot™

— 0%

"I [disagree that I] often feel frustrated during coding sessions" (4=11.2 pp)

507 {27/6 3}
48% (19400

0% 10% 209 30% 40% 0% B0% T0% B 90%

“I feel more fulfilled with my job when using GitHub Copilot”
S (1. ()

“I feel satisfied with my job" (A=5.8 pp)
s 68% (43/63)
T B2 (25040)

0% 10% 20% 10% 40% 0% 60% 0% BO% a0%

"I can focus on more satisfying work when using GitHub Copilot”
S (1

"I am able to focus on satisfying work most of my work time" (A=21.7 pp)
72% (43/60)
.  50% (1B/36)

0% 10% 20% 30% 40% 0% B0% T0% B 90%

Efficiency and Flow
"Using GitHub Copilot helps me stay in the flow"
e | 0%

"I often find myself 'in the flow' while coding” (A=13.9 pp)

e 87 (53/61)
s 13% (27/37)

0% 10% 20% 3{5% 40% S0 650% T0% B 0%

‘I spend less time searching for information or examples when using GitHub Copilet®

S | 7 . %

"Searching for information and resources anline is a central part of my job" (A=-1.8 pp)

- 3% (261
1 5556 :2{&9; ) . . ) . ) )
0% 10% 205 30% 40% 50% 60% 0% B 0%
Percent agreement (or disagreement)



Bl Users (GitHub Research)
[ Users (This study)
"I am more productive when using GitHub Copilot" Non-users (This study)

L_______________________________________________________________________________________________________________________________________ELAGH

Perceived Productivity

"I feel productive when | code" (A=5.7 pp)

e 86% (54/63)
80% (32/40)

0% 10% 20% 30% 40% 50% B60% 70% 80% 0%

Satisfaction and Well-being

"I find myself less frustrated during coding sessions when using GitHub Copilot"
S S O . (%

"I [disagree that I] often feel frustrated during coding sessions" (A=11.2 pp)

59% (37/63)
48% (19/40) .

I I ] i ] i I
0% 10% 20% 30% 40% 50% B60% 70% 80% 0%

"I feel more fulfilled with my job when using GitHub Copilot"
0. 0%

"I feel satisfied with my job" (A=5.8 pp)

e 68% (43/63)
62% (25/40)

0% 10% 20% 30% 40% 50% B60% T0% BO% 90%

"I can focus on more satisfying work when using GitHub Copilot"
S /<. 0%

"I am able to focus on satisfying work most of my work time" (A=21.7 pp)

72% (43/60)
. 50% (18/36)

I I [l [} ] L] I
0% 10% 20% 30% 40% 50% B0% 70% 80% 90%



"I feel more fulfilled with my job when using GitHub Copilot"

S 0. 0%

"I feel satisfied with my job" (A=5.8 pp)
s 68% (43/63)
S 62% (25/40)

0% 10% 20% 30% 40% 50% B60% 70% BO% 90%

"I can focus on more satisfying work when using GitHub Copilot"

S / 4 . 0%

"I am able to focus on satisfying work most of my work time" (A=21.7 pp)

T12% (43/60)
20% (18/36)

I I [l [} ] L] I
0% 10% 20% 30% 40% 50% B60% 70% 80% 90%

Efficiency and Flow
"Using GitHub Copilot helps me stay in the flow"

S — 7 3.0%0

"I often find myself'in the flow' while coding" (A=13.9 pp)
s 87% (53/61)
S T3% (27/37)

0% 10% 20% 30% 40% 50% B60% 70% 80% 0%

"I spend less time searching for information or examples when using GitHub Copilot"
7 7.0 %

"Searching for information and resources online is a central part of my job" (A=-1.8 pp)
- 3% [2;61[]3
5% I{EI 9)

1 ] ] i i ] ] i
0% 10% 20% 30% 40% 50% 60% 70% BO% 90%
Percent agreement (or disagreement)
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miill The greatest differences

. Users
"I view Copilot as a valuable tool for developers" (A=30.5 pp) Non-users

i, 820 (50/01)

51.4% (18/35)

"Having to complete repetitive programming tasks makes me demotivated." (A=11.9 pp)

. 60.1% (361)

48.7% (19/39)

"I enjoy reading others' code as part of a code review" (A=-15.7 pp)

T 39.3% (24/61)

55.0% (22/40)

"I am dependent on colleagues for help and guidance." (A=-20.5 pp)
O 33.3% (20/60)

53.8% (21/39)

"I am critical of the use of Al-tools in the public sector (not necessarily GitHub Copilot, but Al in general)" (A=-20.8 pp)
ED 18.6% (11/59)
39.5% (15/38)
I I I I [ [ I [ [ [ [
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%



©f Concern: GenAl might threaten collaboration

SINTEF

BN Users

"I am dependent on colleagues for help and guidance." (A=-20.5 pp) NOn-USers
‘ 33.3% (20/60)

53.8% (21/39)
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il Likert scale: Agreement vs. Change

«l am more productive when using GitHub Copilot»
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il Likert scale: Agreement vs. Change

«l am more productive when using GitHub Copilot»

«How has GitHub Copilot changed your productivity?»

- ——== Negative -——== (-~ Positive effect - = = = ~

l
| effect | : | | | |
| | : | | | |

Major decrease Minor decrease I No change I Minor increase Major increase
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il Agreement vs. Change scale

B Agreement scale (GitHub Research) i Change scale (this study)

T3S prodcivity £ G— .

Faster Completio - — 1 — .
Less mental effort on repetitive tasks 87%
Less time searching 77%
Focus on more satisfying work 74%
More 'in the flow' 73%
More fulfilled with my job '“ 60%
Less rustrated | — —
IJ'.-H: 2(;% 4(5% E{]II% 8{?;% ID;I]%
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Now here’s the kicker

Productivity

Job satisfaction
Searching for information
Satisfying work

Stay in the flow

Less frustrated

Change
reported by
Copilot users

2
66%
65%
61%
46%
35%
36%

Copilot users
vs.
non-users

Vs
A +5.7 ppt
A +5.8 ppt
A -1.80 ppt
A+21.7ppt
A +13.9ppt
A+11.2ppt






il  Squaring the circle

* Copilot-users feel more productive, more in the flow, and less frustrated

e But... this is not detectable when compared to non-users

+ Increased productivity
+ Less mental effort on repetitive tasks
+ Less time searching for information

+ Satisfying work

+ Stay in the flow ( ®\
n + Less frustrated sm

Teknologi for et bedre samfunn
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sl  Implications for Practice

/ Copilot’s Island of Joy

Balancing Individual Satisfaction with Team Interaction in
Agile Development

* Developers who adopt Copilot report s o
1. Increased productivity o Y )

' oI A journey through SPACE

2 . Faste rcom pletion e Unpacking the Perceived Productivity of GitHub Copilot
3. Less mental effort on repetitive tasks Vigo Tl Wiesl 05509007501

= 13 g 121000
Abstract. This st T

4. Less time searching for information agile software deve

soclor organzation viggo.vivestad@sintef .no
ipants, we differemt ? Noswogian University of Science and Technology, 7401 Tromdheim, Nogway

* Copilot-users stands out by being able to o e

1. Focus more on satisfying work i morecauion] A

users generally sh

these differences wy

2.Stay more in the flow o it o
3. Feel less frustrated when coding

* Less dependent on colleagues
1. Advantage: Do not have to disturb colleagues .
2. Disadvantage: Leave (remote) people stranded as satellites N o

*SPACE misaligned with developers’ definitions of productivity

Regrosion (PLSR)
CitHub Copilot
part

with 10-fold «

Keywords: Agile

: 2 Icularly im ¢
Adoption - Collabo
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il Business as usual — just faster?

Productivity Efficiency Stay in the flow

Teknologi for et bedre samfunn
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