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Ahmed Mushfiq Mobarak et al. PNAS 2012;109:10815-10820

The Challenge of Adoption
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Technology Design Process

» Understanding the User

- Demographics
- Focus groups
- Ethnography
- Qualitative data |-

«

Q=

<




What Is Not Addressed?

—0——0—-000-0
©O0—0—0—0———-
000—-000000-—C

o] o
loo
000
oo |

Quantitative Data Based on
Beliefs and Personal

Evaluations

000—0—-—0——0—000-—0

=
Q=

“\

N
VA V4
\\/\\-




Practices in User Behavior Integration

Health Behavior Models Environmental Psychology Models

The Health Belief Model * Norm Activation Model

Theory of

 Protection Motivation Theory * Value—Beliéf-Norm Theory
- Social Cognitive Theory Planned * Goal Framing Theory o
Stage Theories of Health Behavior Behavior * Comprehensive Action Determination Model

Mark Conner and Paul Norman, Predicting health behaviour : research and

Robert Gifford, Linda Steg, and Joseph P. Reser, “Environmental Psychology,” in The
practice with social cognition models. Open University Press, 2005.

IAAP Handbook of Applied Psychology, Blackwell Publishing Ltd., 2011, pp. 440—470.
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Theory of Planned Behavior

Likert scale
survey

| am going to cook my
principal meals with improved
cookstove every day.

Attitude
Toward
Behavior- ATB

Inhaling smoke emitted from
cookstove is unhealthy. E>

-

Social Pressure Behavior

SN

People who are important to me
use improved cookstoves. E>

Perceived
Behavior
Control- PBC

Its too difficult for me to learn E>

how to work with improved
\cookstove. /
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Decision-Based Design with TPB

» Technology design attributes
(size, dimensions, weight, etc.)

=  User Attributes (age, income,
purchase history, etc.)

= Usage Context Attributes

= TPB attributes

Optimization Optimization
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Calculation Calculation

Win = W(ﬁ T;, Uy, Ci,n)
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Case study: ICS Design Analysis in Uganda

* Uganda
- 175 households

- Pilot, baseline, follow-up
- ICS: ILF rural woodstove
- Mobile surveying using Magpi®
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Results

Utility estimation without TPB

Adding one TPB construct

Adding a TPB interaction term

Utility estimation with TPB

glsgzg?eient No TPB attribute glieig gi:dsent One TPB construct gﬁ?ﬁgiﬁem Interaction with TPB 3]1;121; giledsent All TPB attributes
Price 0.019+** (0.003) Price 0.020%** (0.003) Price 0.019%**  (0.003) Price 0.019+**  (0.003)
Fuel type -1.054%%x (0.229) Fuel type -1.033xx (0.230) Fuel type -1.053*** (0.230) Fuel type -1.049%+* (0.230)
1 0254  (0.403) 1 1 1
Income 2 -0.243 (0.649) Income T -0.241 (0.230) Income T 1.106 (0.716) Income T 0.071 (0.362)
3 0102 (0.536) 3 3 3
, 1 -13.170%** (0.513) 1 ATB - 1 -16.686*** (1.680)
;’t(%) % 2611.585 EEC 7nd nce in = 007 (L077) ;?n];)]?)r;ance of T H?Ilmrtance 2 313237 (1.503)
L;gr_iekilzl)md sl dooin ;a‘;ng 3 1.836* (1.054) loss fuclwood 3 1238 (2:66D) el 3 2834+ (1.339)
4 0.780* (0.443) consumption T consumption 4 -1.783 (1.262)
20 1 1954  (4.861) PBC — : 453827 (2.003)
p=(%) 22.66 Independenc 2 -11.706%++ (1.356)
Hit rate (%) 52.47 2 1487 (8:260) e in decision 3 4.105%+*  (1.440)
Log-Likelihood -185.15 come * ATE 34363 (10.856) making 2 2730 (0976)
4 0653  (8.373) SN Social 1 1204 (1.710)
5 2754 (1L131) network’s 2 0.556  (1.074)
6 0815  (8831) influence 3 0.551  (0.954)
p2(%) 23.42 p% (%) 27.02
Hit rate (%) 61.8 Hit rate (%) 47.23
Log-Likelihood 218311 Log-Likelihood -174.31

Robust standard errors in parenthesis. * p-value <0.1 , ** p-value < 0.05 , *** p-value < 0.01



Conclusions

v TPB attributes improve the prediction power of utility functions

v" Designers could estimate market share of technologies based on users’
beliefs and behavioral characteristics

v Model works with relatively large sample sizes (rule of thumb more
than 200 observations)

v" Technology design and implementation strategies could be optimized
for higher compatibility with users’ behaviors = Improves adoption
rate
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