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What are the 

challenges of 

measuring time use in 

developing countries?

Can smartphone 

applications help to 

collect better data?
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Challenges for time use research

• Recall problems

Arthi et al. (2018) found that Tanzanian farmers report a work 

time that is four times higher when asked via a postharvest 

instead of a weekly survey

• Reasons for recall problems in developing countries

1) Use of postharvest recall questions

2) Seasonality of farming

3) Lack of clock based time concepts

4) People tend to have less-structured days

5) Many surveys designed to be answered by the 

“household head”

6) Influences of harvest produced? Intensity? 



Criteria
Surveys

(post-harvest)

Surveys
(weekly)

Diaries
(daily/weekly)

Observ.

(real time)

Recall Bias High Medium/High Low No

Desirability Bias Yes Yes Yes Yes

Prerequisites Literacy

Costs Low Medium/High Low High

How to measure time use and labor?

Reduction of Recall Period
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Pictorial time diaries in Ethiopia (Masuda et al., 2012)

• book with a grid, activity stickers, and a clock, which beeps every 
30 minutes 

• for people without literacy and clock-based concepts of time

• still cumbersome, does not allow simultaneous activities, coarse 
data given 30 minutes intervals

Bild: Hannes Buchwald
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ICTs?

• spread of mobile phones 

and services

• Can this be utilized to collect 

data?

• See examples from developed 

countries: Fernee and Sonck 

from The Netherlands Institute 

for Social Research
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Timetracker

• respondents record time use and
nutrition data in real-time based on
illustrations

 avoid recall biases

 illiterate people can use app

• offline (online) data transfer

• smartphone are blocked 

• battery-life: up to five days
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Activity Start End
Piece-

work 

Food

Quantity Cereals Vegetables ….
Diversity 

Score

Sleeping 00:00:00 05:34:28 No

Hygiene 05:34:51 05:46:48 No

Walking 05:47:07 06:02:07 No

Harvesting 06:02:27 12:01:59 No

… … … …

Eating 19:47:59 20:08:57 No 1 1 1 1 3

Chatting 20:09:46 20:31:38 No

Sleeping 20:31:50 00:00:00 No

Example
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Pre-testing and social context

• Pre-testing

• App design 

• Picture sizes

• Clicking duration

• Grouping)

• Illustrations used (e.g. 

eating activity)
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Pre-testing and social context II

• Social context

• Consider the role of 

village authorities, 

social dynamics and 

beliefs  careful 

introduction

• emphasis on 

explaining why a 

smartphone app was 

used and why the 

participating 

households had to be 

selected randomly
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Sampling

• 2 stage random sampling based on RALS 
2014/2015

• 62 HHs

• head, spouse & one child

• trained & practiced for one day

• data collection at five points of 

2016/2017 farming season

• respondents were borrowed 

smartphones

• Recorded 2790 days

• Research costs: ca. 15$ per data day
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Collection Round
“data entered/corrected by 

research team”

Land Preparation 0.6 %

Planting 0.8 %

Weeding 0.7 %

Harvesting 2.9 %

Processing 2.3 %

Data Quality



Criteria
Surveys

(post-harvest)

Surveys
(weekly)

Diaries
(daily/weekly)

Observ.

(real time)

Timetracker
(real time)

Recall Bias High Medium/ High Low No Low

Desirability Bias Yes Yes Yes Yes Low (?)

Prerequisites Literacy No

Costs Low Medium/High Low High Medium

How to measure time use and labor?

Reduction of Recall Period



Comparison of “Timetracker” with 

24 hours recall questions

Land Prep Planting Weeding Harvesting Processing

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

“Timetracker” x x x x x x x x x x x x x x x

24 hours recall x x



Comparison of selected activities 

during harvesting

Minutes Timetracker 24h-recall Factor

Meeting 8 (5) 20 (6) 3,3

Farming 200 (15) 258 (17) ** 1,3

Education 26 (9) 28 (8) 1,1

Chores 126 (12) 96 (10) * 0,8

Mobility 147 (13) 101 (10) *** 0,7

Social Life 172 (16) 78 (9) *** 0,5



Comparison of selected activities 

during harvesting

Minutes Timetracker 24h-recall Factor

Care 24 (6) 119 (15) *** 5,0

Meeting 8 (5) 20 (6) 3,3

Farming 200 (15) 258 (17) ** 1,3

Education 26 (9) 28 (8) 1,1

Chores 126 (12) 96 (10) * 0,8

Mobility 147 (13) 101 (10) *** 0,7

Social Life 172 (16) 78 (9) *** 0,5

The 
Invisible 

Hand that 
Rocks the 
Cradle: On 
the Limits 

of Time 
Use 

Surveys 
(Lentz et al., 

2018)



• Extrapolation of data

• Validation

• GPS, fitness trackers, 

cameras

• Intensity of efforts

• Fitness trackers

• Enjoyment of time use

• Pop-up windows

• New “plug-ins“ and camera

• e.g., quality of extension, 

feeding of animals, input 

application
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Discussion

Bild: Hannes Buchwald



• Well tailored smartphone apps that use visual tools provide new 

and much needed pathways for time–use researchers working 

in developing countries

• Smartphone apps also promise wide an untapped potential for 

further transdisciplinary uses 
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Conclusion

Bild: Hannes Buchwald
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More to read:

Bild: Hannes Buchwald



Agricultural mechanization 

and time use 

A smartphone app study in Zambia Thank you!
Bild: Hannes Buchwald


