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DIY Solutions in Field Research
The Democratisation of Technology:

Figure 3: From the 72 
articles we read, why did 

researchers build 
equipment?

78% Low cost 29% Replicable 29% 
Interoperability

28% Spatial 
Frequency

13% Improved 
Accuracy

18% Temporal 
Frequency

19% Democratising 
outputs

25% Process 
Automation

28% Democratising 
methods

Table 1: Descriptions of the categories used to understand 

research purpose. 

 

Low Cost A purpose of the research was to reduce 

equipment costs. 

Usability/ 

Replicable 

A purpose of the researcher was to create a piece 

of equipment that could be re-created and easily 

used by a different research team. 

Interoperability A purpose of the research was to create a 

combinatorial device that measured multiple 

parameters simultaneously and could be 

connected to other existing or future equipment. 

Spatial 

Frequency 

A purpose of the work was to be able to use a 
greater number of sensors, or authors stated that 
a parameter was more suitably monitored at a 
high spatial frequency. 

Democratising 

methods 

A purpose of the research was to provide 

researchers with greater access to and 

understanding of their equipment. 

Process 

Automation 

A purpose of the research was to remove the 

need for manual sampling (in the case of sensors) 

or system manipulation (in the case of actuators).  

Democratising 

outputs 

A purpose of the research was to provide better 

understanding of the physical geographies at work 

in less researched areas or areas of natural 

hazards, or to facilitate citizen science.  

Temporal 

Frequency 

A purpose of the work was to monitor at a higher 

temporal frequency that existing equipment 

allowed. Also included was any paper that stated 

a need for greater data storage capacity. 

Improved 

Accuracy 

A purpose of the research was stated as 

improving accuracy or precision, or reducing error 

in data collected. 
 

Low Cost

Low Cost ↓ Interoperability

Interoperability 13 ↓ Accuracy

Accuracy 14 3 ↓ Spatial Frequency

Spatial Frequency 15 4 3 ↓ Temporal Frequency

Temporal Frequency 12 4 4 9 ↓ Democratising Methods

Democratising Methods 6 3 0 4 6 ↓ Democratising Outputs

Democratising Outputs 7 0 0 5 2 2 ↓ Process Automation

Process Automation 13 2 3 7 6 2 2 ↓

Replicable 16 5 6 6 8 6 2 4

Figure 2: Frequency of paired research purpose categories.

Ÿ We are also investigating the career stage of the lead author as a potential factor.

Ÿ Why do researchers build their own equipment?

Ÿ 36% of articles had a researcher from an electronic or computer science department as the lead 
author, with 23% of those articles also including an author from a geography department.

Ÿ 39% of articles had a Geographer as their lead author, with 43% of those articles also including 
an author from an electronic or computer science department.

What type of researcher builds their own equipment?

Ÿ Most articles stated 2 research purposes, Figure 2 shows the frequency of paired categories.

Ÿ Figure 3 shows the frequency of articles that stated that category as a reason for their research. 
These methods are primarily used because they are cheaper than commercial products and 
allow projects to monitor variables on greater spatial and temporal scales, but many authors also 
recognise a reduction in accuracy/precision.

Ÿ Some of the research purposes that appear in Table 1 were anticipated to occur (e.g. desire for a 
low cost sensor) but others were found organically through the literature review.

What trade offs exist for this approach?

3. Suitability to answer the research question. This may relate to ideal spatial frequency of 
sensors, measurement interval, precision, physical size, robustness, or data storage capacity. 

2. Money. DIY equipment is typically cheaper than commercial products per unit, although savings 
may be offset by the additional staff costs needed for development.

We find there are 3 central trade offs when considering DIY equipment as a potential field solution.

1. Time. This can be through development time, assembly, calibration, funding or employment 
commitments, or natural ephemeral environmental processes. 
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microcontroller in 
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Figure 1: Frequency of the term “microcontroller*” in 
document title, abstract, or keywords since 1973 as the 
earliest use of the term on Scopus.

Ÿ In our ongoing review, we investigate the 
specialism of researchers using DIY rather 
than commercial equipment, and what 
reasons they gave for using these methods.

ŸResearchers are increasingly making use of 
microcontrollers to create do-it-yourself 
(DIY) field and research equipment  (Fig1).
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