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Abstract: Organisations and individuals have been working to address gaps in excreta disposal during
emergencies. However, developing a product that can be successfully sold and implemented is
challenging. 35 tools that have the potential to facilitate the product development process were
identified and evaluated through a survey of 67 stakeholders involved in emergency sanitation
innovation. The results show that all 35 tools were considered useful to some extent, with field testing
under emergency settings judged to be the most beneficial with the highest ‘usefulness score’. However,
when also considering the ease of implementation of these tools, a checklist of design requirements had
the highest combined ‘usefulness’ and ‘implementation’ score. Although this simplified analysis has
limitations, it provides a valuable starting point to understand how these tools could contribute to

innovation in the emergency sanitation sector.

Keywords: Emergency; innovation; product development; sanitation.

1. Introduction

Gaps in excreta disposal is one of the greatest within the emergency water, sanitation
and hygiene (WASH) sector. Needs have been identified in the following areas:
locations where latrine pits are not possible; latrine emptying and desludging; urban
situations; sewage disposal, and; non-toilet, early response and mobile alternatives

[1].
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Encouragingly, organisations and individuals have been working, directly and
indirectly, to address identified and perceived gaps. Donors appear to showing more
interest in funding innovation in emergency sanitation [2]. Examples range from
grant-making initiatives that provide funding to develop innovative solutions (such as
the Humanitarian Innovation Fund), humanitarian agencies who work through various
approaches to find improved ways to deliver emergency sanitation (such as the
International Federation of the Red Cross and Red Crescent Societies and Oxfam GB
as part of the Emergency Sanitation Project), and suppliers who are constantly coming
up with new and better products to increase their sales.

At the same time, there has been growing recognition of the role and importance of
innovation in the humanitarian sector. A few years ago, an independent review
recommended that the United Kingdom’s Department for International Development
should facilitate innovation and its application [3]. As a result, DFID has made the
promotion of innovation, the support for the development of new products and
technologies, and large-scale testing of potential solutions a core part of its strategy

[4].

However, developing a product that can be successfully sold and implemented is
challenging. For instance, Brown et al. noted that decentralised wastewater treatment
options (membrane bioreactors, constructed wetlands, and anaerobic filters) had been
studied but not widely adopted [5]. One contributing explanation could be that not
enough support is given to designing and disseminating products during the product
development process. A survey by the authors showed strong agreement that better
support should be provided to suppliers and product developers in understanding
design requirements, evaluating product concepts, evaluating prototypes and
promoting available products.

A number of tools that have the potential to facilitate the development process for
emergency sanitation products were identified. This paper presents the results of a
survey to investigate stakeholder opinions towards the usefulness and ease of
implementation of these tools.

2. Methodology

A survey of stakeholders directly and indirectly involved in emergency sanitation
innovation was undertaken from May to September 2014. The survey targeted any
individual that had experience with, or been involved in, supplying or designing
products for emergency sanitation; either directly or indirectly, or; was considering or

2
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had considered supplying or designing products for emergency sanitation. An initial
list of possible respondents was composed and contacted from sources of information
on emergency sanitation innovation-related activities or outputs, such as: publications
about new technologies and field trials; websites of suppliers, product developers and
projects (e.g. the projects described in the introduction), and; participant lists from
workshops and exhibitions (e.g. the emergency sanitation workshops and AidEx). An
invitation to the survey was also posted in the Sustainable Sanitation Alliance forum
and emailed to the relevant working group mailing list. Additional respondents were
identified through snowball sampling. About 150 individuals were identified and
invited.

67 responses were received. The respondents represent humanitarian agencies,
non-governmental organisations, private companies, universities, research institutes,
donor organisations as well as individual consultants and designers. The majority of
respondents (61%) classified themselves as existing or potential suppliers and product
developers. 25% supported the product development process rather than being
directly involved. There were fewer respondents (six) who classified themselves as
customers. Almost three-quarters of the respondents were from Europe or Northern
America, with 19% from the Netherlands and 16% from the United Kingdom.

The survey comprised a self-administered structured questionnaire created in
Microsoft Word as a 97-2003 document. Respondents had the option of either
completing the form in Microsoft Word or printing out the document and filling it by
hand. This paper draws on one of two major components of the questionnaire, which
assessed the respondents’ opinions on the extent to which specified measures would
help suppliers and product developers and their ease of implementation. Respondents
were asked to indicate their extent of agreement the statements on a seven-point
Likert scale (Figure 1).

Degree of helpfulness Example: To what extent would
Very Somewhat Somewhat Very documenting and disseminating typical
small Small small Neutral large Large gl cmergency scenarios and corresponding
design criteria help suppliers and product
2 -1 0 +1 +2 +3 developers design products?

Ease of implementation
Example: To what extent would

Very Difficut  S0mewhat SEEESRY Somewhat Easy Very documenting and disseminating typical
difficult difficult eas €as emergency scenarios and corresponding
S design criteria be easy to implement?

-2 -1 0 +1 +2 +3

Figure 1. Types of Likert scales used in the questionnaire

The data collected was transcribed into Microsoft Excel 2010 and then extracted into
RStudio (version 0.98.1062) for descriptive as well as statistical analyses. Where

3
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required, the Likert scale was transformed to ordinal values for analysis (Figure 1).

3. Results

A total of 35 specific measures that have the potential to help suppliers and product
developers were identified, categorised according to four major aspects of the product
development process: understanding of design requirements, evaluation of product
concepts, evaluation of prototypes, and the promotion of available products.

3.1 Usefulness and ease of implementation

Figure 2 illustrates the mean responses on the extent to which each measure would
help suppliers and product developers design and disseminate emergency sanitation
products (“usefulness score”) as their ecase of
(“implementation score”). The more significant results are highlighted in the figure
and described below.

well as implementation

Evaluating

Evaluating prototypes

[)o;tur]1ex}[|r1g and Results from Field testing un‘del
disseminating . emergency settings---
2.5 |chan fac HJ | evaluation of gency g
: challenges faced by end . similar products ®
users Checklist of List of available
2 () design | @ products
requirements | | !
| i
@ Developing a . .
-0.5 " common s['m\J’drd for Matrix to gl'{(le Checking of product -~ @
- describing design conceptscoring specifications against
1 criteria I design requirements

Help suppliers and product developers Ease of implementation

Figure 2. Mean response to each statement (Tools 1 — 35 not listed)

Overall, all the measures identified were considered by the respondents to be useful to
some extent (mean usefulness score = +0.90 to +2.32). On the other hand, opinions of
the ease of implementation of the measures were lower and more varied (mean
implementation score = -0.50 to +1.23). The most useful tools for understanding
design requirements are documenting and disseminating challenges faced by end
users (mean usefulness score = +2.09) and the performance of existing products

4
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during emergencies (+1.95). For evaluating product concepts, respondents felt that the
documentation of results from the evaluation of similar products (+2.05) would be
most helpful as well as a system where concepts could be reviewed by experts (+1.98).
Although providing a checklist of design requirements is not as useful (+1.71), it was
considered relatively easy to implement (mean implementation score = +1.19)
compared to other tools. To evaluate prototypes, field testing under emergency
settings was considered significantly more useful (mean usefulness score = +2.32)
than other tools (including tools from other categories). However, in terms of ease of
implementation, it was considered most difficult to implement among all the tools
(mean implementation score = -0.50). In contrast, although the checking of product
specifications against design requirements is not as useful (mean usefulness score =
+1.52), it is much easier to implement (mean implementation score = +1.06). With
regard to promoting end products, none of the measures were considered particularly
useful, but providing a list of available products was seen as the tool that was the
easiest to implement (mean implementation score = +1.23) among all the tools
identified.

3.2 Combined usefulness and implementation scores

Figure 3 shows the overall results when the mean usefulness score is added to the
mean implementation score for each tool. The figure clearly demonstrates that
considering usefulness and ease of implementation could lead to a change in which
tools are considered to be “better” than others.

Promotir

Evaluating prototypes
9F produ
Checklist of design Results fromthe  cpocki - . .
c i . R Checking of product availa
3 Documenting and requirements (+2.90) evaluation of similar ~‘fJ‘~ P List of ’”a'h}fle
disseminating - r specifications products (+2.60)
J products (+2.76) against design
challenges faced by end aga esign
users (+2.55) requirements (+2.60)
Providing facilities or
locations for evaluating
prototypes (+1.52)
Matrix to guide i
concept scoring F’(oduc[ testing
(+1.03) with associated
0.5 protocols (+0.92)
. Developing a common
standard for describing
design criteria (+0.60)

Figure 3. Mean combined response to each statement (Tools 1 — 35 not listed)
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Table 1 summarises what the recommended tool would be if the recommendation
were based on the following criteria: usefulness to suppliers and product developers;
ease of implementation, and; combined usefulness and ease of implementation.

Table 1 Recommended tools based on various criteria

Stage Usefulness Ease of implementation Combined
Overall Field testing under List of available Checklist of design
emergency settings products requirements
Understanding  Documenting and Developing a design Documenting and
design disseminating tool that includes design disseminating
requirements challenges faced requirements and challenges faced by
by end users product components end users
which fulfil them
Evaluating Documentation of Checklist of design Checklist of design
product results from the requirements requirements
concepts evaluation of
similar products
Evaluating Field testing under Checking of product Checking of
prototypes emergency settings  specifications against product
design requirements specifications
against design
requirements
Promoting end Product List of available List of available
products specifications of products products

available products

Based on the combined mean scores, recommended tools would be (in order of score):
a checklist of design requirements; documentation of results from the evaluation of
similar products; list of available products; checking of product specifications against
design requirements, and; documenting and disseminating challenges faced by end
users. All these tools received combined mean scores of more than +2.50.
Interestingly, the top two tools are from the “evaluating product concepts” category.

4. Discussion

The analysis demonstrates that, when considering how to better support suppliers and
product developers, it is imperative to consider the practicality of implementing the

6
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measures, regardless of how useful they may be. Field testing under emergency
settings provides a good example, because it is considered very useful, yet somewhat
difficult to implement. In this case, field testing under non-emergency settings or
laboratory-based testing may be considered appropriate alternatives or complements.

Table 2 Least recommended tools based on various criteria

Ease of

Stage Usefulness . . Combined
implementation
Overall Developing a common Field testing Developing a common
standard for describing under emergency standard for describing
design criteria settings design criteria
Understanding Developing a common Developing a Developing a common
design standard for describing common standard standard for describing
requirements design criteria for describing design criteria
design criteria
Evaluating Matrix to guide Matrix to guide Matrix to guide
product concept scoring concept scoring concept scoring
concepts (weighted) (weighted) (weighted)
Evaluating Laboratory-based tests Field testing Providing facilities or
prototypes or experiments under emergency locations for
settings evaluating prototypes
Promoting end  Enforcing a common  Enforcing product Enforcing product
products standard for presenting testing with testing with associated
product specifications associated protocols
protocols

4.2 Limitations of the study

It is important to recognise that this was a relatively simplistic analysis of the 35
identified tools. There are several factors that affect the usefulness of a tool. First,
different tools are useful for different purposes and under different circumstances. For
example, laboratory experiments may be adequate for testing treatment efficiencies,
but may not be suitable for determining whether a latrine is easy to set up and install.
Second, how beneficial the tool is depends on how well the tool is implemented. For
instance, documenting results from the evaluation of products can involve rigorous
research methodologies or could just comprise the collection of informal feedback
from a number of humanitarian practitioners. The ease of implementation of the tool
also depends on the amount of funding and resources required, the degree to which
structures and mind-sets within the humanitarian sector have to change, and so on.

7
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These factors could not be comprehensively evaluated through this questionnaire. In
addition, usefulness and ease of implementation were given equal weightage when
combining both scores. However, the results provide a useful indication of the tools
which stakeholders would find more useful when they develop emergency sanitation
products and technologies.

5. Conclusion

In general, the study shows that there is a demand for tools to facilitate the product
development process in terms of understanding of design requirements, evaluation of
product concepts and evaluation of prototypes. However, it is also important to
consider the feasibility of implementing these tools in practice. The study provides a
valuable starting point to further research on understanding how useful and practical
the identified tools would be to the product development process. It is hoped that the
results will serve as a basis for discussion among stakeholders about how innovation
in the emergency sanitation sector can be further supported.
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