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Abstract 

Background: Within the past two decades, Ethiopia has achieved one of the fastest reductions of open defeca-
tion worldwide. This change can be attributed to the implementation of a national sanitation strategy that focused 
on facilitating community demand for latrine adoption and use of basic self-constructed latrines but less on other 
preconditions of hygienic sanitation. Recognition of sanitation by policymakers also catalyzed primary research in this 
area. As such, the synthesis of the available evidence is both warranted and possible. In this article, we thus decided to 
assess available primary evidence on the household-level sanitation in Ethiopia and its influencing factors.

Methods: We searched primary studies that present findings on the role of factors influencing household-level 
sanitation outcomes in Ethiopia. We typologically classified sanitation outcomes analyzed in identified literature and 
computed pooled estimates for the most prevalent ones (measures of latrine availability and use). We characterized 
thematic types (themes and sub-themes) of influential sanitation drivers and used network analysis to examine the 
relational patterns between sanitation outcomes and their influencing factors.

Findings: We identified 37 studies that met our inclusion criteria—all but one published after 2009. The general 
latrine coverage pooled across 23 studies was 70% (95% CI: 62–77%), the share of improved latrines pooled across 
15 studies was 55% (95% CI: 41–68%), and latrine use pooled across 22 studies was 72% (95% CI: 64–79%). Between-
study heterogeneity was high, and no time trends were identified. The identified sanitation outcomes were classified 
into eight types and factors reported to influence these outcomes were classified into 11 broader themes and 43 
more specific sub-themes. Factors around the quality of latrines represented the most frequent sub-theme of con-
sequential drivers. We found that the available research focused predominantly on outcomes concerning the initial 
adoption and use of basic latrines, emulating the main focus of national sanitation strategy. By contrast, research on 
drivers of the sustainability of sanitation change and, in particular, on the upgrading of latrines, has been rare despite 
its urgency. There is a high need to redirect the focus of sanitation research in Ethiopia towards understanding these 
factors on both the demand and supply side.

Keywords: Environmental health, Ethiopia, Latrine adoption, Sanitation, Systematic review

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Introduction
A global sanitation target incorporated into the Sustain-
able Development Goals (SDGs) aims to achieve access 
to adequate and equitable sanitation for all and end open 

defecation (OD) by 2030 [1]. Despite improvements, it is 
unlikely that the SDGs sanitation target will be met [2]. 
There are pronounced inequalities in sanitation condi-
tions across the world with the worst situation being in 
Sub-Saharan Africa. There, only one fifth of the popula-
tion had access to safely managed sanitation facilities in 
2020 [3].

Along with the inclusion into the SDGs, sanitation 
has been recognized among development and public 
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health priorities in many low- and middle-income coun-
tries which have implemented large-scale sanitation 
programs. Concurrently, sanitation research has also 
gained momentum. The volume of primary evidence has 
increased as several systematic reviews were recently 
published that primarily assessed the effects of sanitation 
interventions [4–9].

Although informative, it is argued that the focus on 
interventions’ effectiveness may not be enough to fully 
understand how complex context-sensitive sanitation 
conditions evolve [10–13]. Thus far, factors that are 
potentially important for sanitation outcomes have been 
viewed through conceptual frameworks such as the IBM-
WASH [14] or the RANAS model [15]. They provide 
comprehensive classifications of theoretically and empir-
ically justified factors and/or mechanisms that are impor-
tant to consider as potentially important WASH drivers. 
However, they do not systematically quantify the occur-
rence of specific consequential drivers (or their thematic 
types) based on available empirical literature.

With an estimated population of more than 115 mil-
lion, Ethiopia plays a major role concerning both regional 
and global trends in sanitation indicators. Between 2000 
and 2020, the country recorded the most notable reduc-
tion of OD worldwide from 79% to 17% [3, 16]. This 
pronounced change can largely be attributed to efforts 
coordinated under the national sanitation strategy [17–
19] implemented through the country-wide health exten-
sion program [20, 21]. The sanitation strategy adapted 
Community-Led Total Sanitation (CLTS) as a central 
approach, so Ethiopia was among the first countries 
to implement it at scale since 2006 [22]. However, this 
reduction of OD was achieved predominantly by ensur-
ing access to sanitation facilities which often fail to meet 
basic hygienic standards. Only 7% of them were classi-
fied as safely managed in 2020 [3]. This brings into ques-
tion the presumed public health effects of toilet adoption 
in Ethiopia. The low quality and durability of latrines is 
also a major risk for the return of OD [23]. More recent 
sanitation policies have recognized these challenges [24, 
25], yet their results remain to be seen. Household-level 
sanitation continues to be a priority of Ethiopian public 
policy, and the present attempt to synthesize available 
evidence on its drivers is warranted.

The general aim of our study is to assess published 
research that analyzes the role of drivers of household-
level sanitation outcomes under similar geographical and 
institutional settings. Therefore, the focus of our study 
is on a single country, Ethiopia. We conducted system-
atic search of primary literature that reported research 
findings on how various factors influence sanitation 
outcomes at the household level in Ethiopia. Our more 
specific objectives are (1) to characterize this literature, 

(2) to examine the evidence concerning the major out-
comes analyzed in these studies, (3) to identify factors 
that influence these outcomes, and (4) to analyze the 
relationships between the factors and outcomes.

Methods
Focusing on factors influencing sanitation outcomes, this 
study represents a specific type of systematic review. It is 
not based on any registered protocol, but a global review 
with similar objectives as this study [26] served as a tem-
plate, particularly with respect to data extraction and 
presentation.

Study eligibility and search
Primary studies that analyzed household-level sanitation 
and its influencing factors in Ethiopia were considered 
for this review. Importantly, only those studies which 
analyzed sanitation measures as main study outcomes 
and provided information on factors of these sanitation-
related outcomes were considered. We thus excluded 
studies that employed sanitation measures solely to 
examine other outcomes (such as the environmental 
measures of exposures to pathogens or epidemiological 
measures of health conditions) if they made no attempts 
to explain the observed sanitation conditions. We applied 
no exclusion criteria regarding the type of considered 
factors. It means that we considered the contextual, psy-
chosocial as well as technology factors in terms of the 
IBM-WASH classification of factors [14].

No restrictions were applied with respect to the study 
type and research design. We also searched for studies 
that examined household-level sanitation conditions in 
both rural and urban settings and in both interventional 
and non-interventional settings. We searched for pri-
mary research studies published between 2000 and 2021. 
As previously mentioned, OD was reduced substantially 
during this period, and the nationwide health extension 
program has been implemented since 2003 which has 
been important for addressing sanitation in Ethiopia. 
Together with the increased emphasis on sanitation in 
the global strategic frameworks such as SDGs, research 
on sanitation in Ethiopia increased significantly after 
2000 which was also confirmed by our preliminary litera-
ture search.

The initial searches for this review were done between 
February and March 2020 and addressed both litera-
ture in peer-reviewed journals and grey literature writ-
ten in English or Amharic. Additional searches for more 
recently published studies were conducted at the begin-
ning of October 2021 but focused only on the Web of 
Science and Scopus databases (compromise between 
practical constraints and usefulness of our previous 
searches). The following databases (or search engines) 
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were searched in our initial searches: PubMed, Web of 
Science, Scopus, Google Scholar, Campbell Collaboration 
Library, Cochrane Collaboration Library, International 
Initiative for Impact Evaluation evidence portal, and 
Addis Ababa University digital library. In addition, the 
following organizations’ website resources were searched: 
Africa Development Bank: Water and Sanitation Pro-
gram, World Bank: Water and Sanitation Program, 
World Health Organization, United Nations Children’s 
Fund, International Water and Sanitation Center, Plan 
International, USAID, UK Department for International 
Development, One WASH program, and Ethiopian Min-
istry of Health. The following search string was used 
where applicable: “(latrine OR toilet OR privy OR child 
faces OR open defection OR CLTS OR sanitation) AND 
Ethiopia.” When not applicable, individual keywords 
or their combinations were searched. In addition, a few 
potentially relevant papers were also found by screening 
references in previously identified studies (done for 183 
studies that were assessed for eligibility).

The initial searches were conducted by one of the 
authors (BGM) and monitored by the second reviewer 
(JN) who was involved in the additional searches for 
more recent studies. Ambiguities that emerged during 
the search and selection phase were discussed and sorted 
out by both scholars. When the initial searches were 
completed, we eliminated duplicate records and excluded 
irrelevant studies based on the assessment of titles and 
abstracts (mostly done by BGM). The full texts of those 
studies that were found to be potentially relevant were 
then assessed based on whether they met our inclusion 
criteria or not (both authors participated in this).

Data extraction and analysis
The following four general types of data were extracted 
into predefined extraction forms from studies in our 
sample. First, characteristics of individual studies 
such as bibliographic information, geographical focus, 
design, sample size, and method of data collection were 
recorded. Second, we extracted information on specific 
sanitation outcomes that were examined in individual 
studies and the methodology of their measurement. 
Third, we extracted information on individual factors 
influencing sanitation outcomes. More specifically, for 
relationships that were reported as statistically signifi-
cant in quantitative studies (p-value less than 0.05) or 
consequential in qualitative studies we recorded factor-
outcome relationships and specific details such as their 
direction, effects size and confidence intervals (if quan-
titative). We grouped the factors into themes and then 
broke down into sub-themes. We assessed the represen-
tation of these themes and sub-themes by counting the 
frequency of occurrence of significant/consequential 

factors pertinent to these themes and sub-themes. The 
extraction was firstly conducted by one reviewer (BGM) 
and then checked in detail by a second reviewer (JN).

The data analysis consisted of the following steps which 
also correspond to the presentation of findings in the 
Results section below. First, we considered the feasibil-
ity of quantitative summarization of identified outcomes 
and decided to calculate pooled estimates for three 
measures of the two most prevalent outcomes in terms 
of latrine coverage and use. Because of the substantial 
between-study heterogeneity, we calculated pooled esti-
mates (their confidence intervals) using random-effect 
models as in [27]. Second, we typologically classified 
and descriptively characterized identified sanitation out-
comes. Third, we thematically classified the identified 
consequential drivers of these outcomes at two hierar-
chical levels into themes and sub-themes and assessed 
their representation. Fourth, we discussed relationships 
between factors and outcomes with the emphasis on 
their underlying mechanisms. For example, we inspected 
whether individual factor-outcome relationships clas-
sified into the same themes and sub-themes have iden-
tical and expected directions. If not, we looked into the 
respective studies and confronted their explanations of 
mechanisms operating beyond these relationships. In this 
fourth step, we also examined the pattern of these rela-
tionships by constructing a network visualization that 
depicts how particular sub-themes of influential factors 
interlink different types of sanitation outcomes. The net-
work was constructed using the Cytoscape software [28] 
based on the edge-weighted spring embedded algorithm 
with the size of sub-themes considered as weights.

All data generated or analyzed during this study are 
included in this published article [and its supplementary 
information files].

Results
Final sample of studies
After removing duplicate and irrelevant records obtained 
through our searches, we examined the full texts of 195 
studies—37 of which met our inclusion criteria (Fig.  1). 
Several studies which collected data on household-level 
sanitation in Ethiopia were excluded due to the eligibil-
ity criteria. They mostly analyzed sanitation measures as 
explanatory variables for examining other outcomes but 
did not report on factors influencing these sanitation 
measures. Some examples are [29–31]. Studies that were 
included in our sample are listed in Supplementary Table 
S1 with their descriptive characteristics. Although we 
searched for literature published since 2000, the earliest 
study that we identified was [32] based on data collected 
in 2004. The majority of studies in our sample were pub-
lished in recent years (70% after 2015).
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Four studies provided comparisons of samples col-
lected in more than one regional state, while the remain-
ing 33 studies used data from a single region. Most of 
the studies were conducted in the following four regions: 
Amhara (16 studies), Southern Nations Nationalities and 
Peoples’ Region (SNNPR) (11), Tigray (10), and Oromia 
(9). Only three studies contained data collected in addi-
tional regions [33–35]. This can be partially explained by 
differences in the size of regional states, but also by their 
centrality (both locational and political) and their his-
tory with sanitation interventions (the first campaign for 
universal sanitation implemented in SNNPR since 2003 
[36]. Only four studies focused on urban or semi-urban 
areas [35, 37–39]. Although there are different chal-
lenges posed by urban and rural sanitation, we decided to 
keep these four studies in the sample because they were 
comparable to other research regarding technology and 
observed sanitation patterns (decentralized sanitation, 
simple pit latrines, either with or without slab platforms). 
We searched for research works written in English and 
Amharic as mentioned in the Methods section. How-
ever, we did not identify any study in Amharic that would 
qualify for the full-texts assessment of eligibility criteria 
(as in Fig.  1) and only papers written in English quali-
fied for the sample. Except for one organizational report 
[34], all studies were journal articles. Regarding the 
design, studies based on cross-sectional data analyzed 

quantitatively clearly dominate the sample (33 studies). A 
few of them (5) collected qualitative data simultaneously, 
while two other studies solely utilized qualitative data 
[40, 41]. Only three studies collected data that allowed 
to directly examine changes in sanitation outcomes over 
time [42–44] and, exceptionally, the drivers influencing 
these changes in sanitation outcomes ([44] represents a 
sole example of such findings).

The majority of studies in our sample (24 of 37) did 
not focus on any specific intervention, though the imple-
mentation of a national sanitation policy was commonly 
acknowledged as an important motivation and implicit 
contextual feature. The remaining research included in 
our sample was more or less explicitly designed to ana-
lyze specific types of sanitation interventions such as 
the WASH components of the trachoma control pro-
gram implemented in the 2000s [32, 42, 45] or a specific 
locally implemented promotion of composting “arborloo” 
latrines [46] or various types of Ethiopian adaptations of 
CLTS (examined in nine studies).

Quantitative characterization of most frequent sanitation 
outcomes
Although multiple different types of sanitation out-
comes were identified, measures of latrine use and 
availability were the most frequently represented (see 
next section). We decided to attempt the quantitative 

Fig. 1 Flow chart of study selection process
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summarization of results on three measures related to 
these most frequent outcomes across studies (Table 1). 
More specifically, we were able to extract informa-
tion on latrine availability (coverage) from 23 studies, 
on the improved latrine availability from 15 studies, 
and on latrine use from 22 studies (Supplementary 
Table S2). As shown in Table 1, on average around 70% 
of households had access to a latrine, 72% of latrine-
owning households used them, and 55% of latrines 
were improved latrines, meaning that they contained 
at least basic solid slabs assumed to separate excreta 
from human contact. Figures extracted from individ-
ual studies were determined based on data collected 
between 2004 and 2019 in different parts of Ethiopia. 
Nevertheless, we did not identify any notable time 
trends or geographic variations regarding the pooled 
measures of latrine use and prevalence of improved 
latrines. For latrine availability, 10 studies based on 
surveys conducted between 2013 and 2015 reported 
generally higher levels of latrine availability compared 
to both earlier and more recent surveys, but we found 
that this was attributable to geographical variations. 
Studies conducted in South-Western Ethiopia (Oromia 
and particularly SNNPR) revealed higher latrine avail-
ability rates (with an average of 77%, based on 13 stud-
ies) compared to those from the North-West (Tigray 
and Amhara; 12 studies with an average of 58%).

However, the pooled averages should be interpreted 
with caution because of considerable between-study 
heterogeneity. The latter is obvious from the wide 
ranges of values extracted from individual studies, 
wide confidence intervals (CI), and high I2 statistics 
(above 90% for all three outcomes). The heterogene-
ity stems from variations in study designs and, per-
haps even more notably, from contextual differences 
between studies, including pronounced geographical 
variations in sanitation conditions across Ethiopia. 
Moreover, in addition to the between-study heteroge-
neity, some of the studies also documented consider-
able within-study heterogeneity in terms of differences 
in the levels of analyzed outcomes between different 
sites or regions within their samples [43, 47].

Classification of sanitation outcomes
We classified specific outcomes that were examined in 37 
studies in our sample into the eight types (Table 2). The 
frequencies of occurrence of these types were assessed 
based on the number of studies that analyzed them (sec-
ond column of Table 2) and also based on the number of 
significant/consequential relationships between identi-
fied factors and these outcomes (third column)—as in 
Supplementary Table S3. Although directly related, the 
identified outcome types refer to typologically distinct 
aspects of sanitation conditions or changes in these con-
ditions. The most frequent type of outcome was latrine 
use analyzed in 24 studies, followed by latrine availability 
(11 studies), OD (10), and latrine adoption (10). Latrine 
adoption predetermines latrine availability and, intui-
tively, both these outcomes are inversely related to OD. 
However, we realized that the set of studies that exam-
ined latrine availability largely differed from the set of 
studies that analyzed latrine adoption and open defeca-
tion. Overall, only three studies reported on drivers of all 
these four interrelated types of outcomes simultaneously 
[33, 36, 40].

Studies that reported on factors influencing latrine 
availability and adoption were always concerned with 
access to private latrines but differed in the definition of 
sanitation facilities (e.g., whether the focus was on the 
presence of any, solely functional, or improved latrines). 
Latrine availability represents a necessary but not suffi-
cient condition for latrine use. Nevertheless, several stud-
ies in our sample reported on the drivers of latrine use 
but not on those influencing latrine availability, including 
nine articles that purposely analyzed latrine use among 
solely latrine-owning households.

Other types of outcomes shown in Table  2 capture 
specific aspects around household-level sanitation 
such as the sustainability of latrine adoption, satisfac-
tion with latrine use, or quality improvement of sani-
tation facilities. In addition, one study focused on the 
composite score of sanitation safety based on multiple 
characteristics of household-level sanitation situations 
[48]. Most of the identified types of sanitation out-
comes can be classified by considering their position 

Table 1 Pooled estimates of basic indicators of latrine coverage and use

a Improved latrines are defined as latrines with solid slab platforms

Latrine availability (any 
latrine)

Improved  latrinesa of all latrines Latrine use among latrine-
owning households

Number of studies 23 15 22

Households covered altogether 19810 11793 (latrine-owning households) 13742 (latrine-owning households)

Range 0.36–0.98 0.16–0.93 0.47–0.97

Pooled average (unweighted) 0.70 0.55 0.72

95% CI for pooled average 0.62–0.77 0.41–0.68 0.64–0.79
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in the sanitation ladder in terms of the processual 
chain towards a safer sanitation environment with the 
following sequence: OD → latrine adoption → latrine 
availability → latrine use → satisfaction with latrine 
use → latrine quality improvement → sustainability of 
latrine adoption. From this perspective, Table 2 docu-
ments that available research on household-level sani-
tation in Ethiopia has disproportionately focused on 
the initial parts of the process, while studies focusing 
on the drivers of sustainability of latrine use and qual-
ity improvements are comparatively less represented.

We further inspected how latrine use as the most 
represented outcome was measured in the analyzed 
papers. The majority of studies measured latrine use 
based on self-reported information about sanitation 
behavior obtained from respondents in interviews (19 
of 25 studies focused on this outcome). We assume 
that at least some of them validated information 
about self-reported behavior by direct observation of 
respondents’ sanitation facilities, but only one of them 
[43] explicitly mentioned this in the  methodology 
description. Four studies solely considered observa-
tions of the signs of latrine use without relying on self-
reported information about sanitation behavior [32, 
39, 47, 49] and two studies combined information from 
interviews with the observations of latrines [50, 51]. In 
general, however, the measurement of latrine use was 
poorly described, and in a few cases, the definitions of 
latrine use provided in the  methodology descriptions 

diverged from what was actually reported in the results 
[37, 52].

Typology of influencing factors
The analysis of 37 studies included in this review 
yielded 336 links between factors influencing outcomes 
described above (Supplementary Table S3). These are 
factors that were reported to be the statistically signifi-
cant correlates of household-level sanitation outcomes 
in the analyzed quantitative studies or consequential 
drivers in the examined qualitative studies. We classi-
fied these factors at two levels. First, we followed the 
typology proposed by [26] and classified the identified 
factors into 11 broader themes. Second, factors within 
each theme were further divided into more specific sub-
themes (43 in total). Both levels of classification are pre-
sented in Table 3. Socioeconomic factors were identified 
in the highest number of studies (in 26 of 37), while fac-
tors related to sanitation infrastructure were most fre-
quently reported (16% of 336 identified links). In addition 
to these two themes, demographic characteristics were 
also reported in more than half of the analyzed studies as 
correlates of sanitation outcomes and factors relating to 
privacy, safety, and/or convenience of sanitation practices 
accounted for more than 10% of identified links.

Of the more specific sub-themes, factors related to 
the quality of latrines and institutional support were, 
by far, the most frequently represented, accounting 
for 10% and 8% of the identified links, respectively. We 
acknowledged considerable heterogeneity of measures 

Table 2 Identified types of sanitation outcomes

a Number of observations (or links) refers to the number of identified significant/consequential relationships between specific factors and sanitation outcomes as 
examined in the “Relationships between factors and outcomes” section

Broader types of outcomes Nm. of studies Nm. of 
 observationsa

Specification of outcomes as examined in individual studies

Latrine use 25 126 Latrine use; consistent latrine use by family members; latrine utilization

Latrine availability 11 43 Latrine availability, latrine ownership, availability of improved latrine

Open defecation (OD) 10 41 OD; reasons for not constructing latrine; reasons for not using latrine; perceived 
disadvantages of OD

Latrine adoption 10 55 Latrine adoption (generally); latrine construction; reasons for constructing latrine; 
adoption of arborloo latrine

Sustainability of latrine adoption 8 42 Sustainability of latrine use and latrine quality (longitudinal focus); reasons for 
abandoning latrine use; re-construction of latrines and reasons thereof; sustained 
use of arborloo latrines

Satisfaction with latrine use 5 18 Perceived advantages/benefits of latrine and its use; satisfaction with latrine use; 
reasons for dissatisfaction with latrine

Latrine quality improvement 3 6 Improvement of latrine; Intention to improve latrine; reasons for (not) improving 
latrine

Sanitation safety 1 5 Composite score based on 11 characteristics of availability, quality, and use of 
latrines
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used to characterize these most represented sub-themes 
of factors. For example, the following, directly observ-
able parameters were used to measure latrine quality: 
availability, quality, and material of slab platforms; pres-
ence and condition of latrine superstructure; availability 
of handwash facilities and soaps; whether latrine looks 
maintained; the presence of doors; whether latrine was 
worn out; whether (ir)regular shape and structure of 
latrine; whether squat-hole covered; and easiness of 
latrine construction.

Similarly, several measures were used for capturing 
institutional support such as: whether sanitation-related 
information was received by respondents or their house-
holds from health workers and/or volunteers, frequency 
of supervision by health workers, whether representatives 
of households participated in organized mobilization 
activities, whether and how CLTS/CLTSH was imple-
mented in the community, and whether health office/
post is available. Unlike the measures of institutional sup-
port, the role of commands, pressures, or sanctions com-
monly used to induce sanitation change in Ethiopia has 
been considerably less studied.

We tried to compare the distribution of factors uncov-
ered in this article for Ethiopia with those reported in 
the global review by [26]. We found that factors related 
to hygiene and sanitation knowledge, demographic char-
acteristics, institutional support, and quality of sanitation 

infrastructure were comparatively more represented in 
the present sample of studies focused on household-level 
sanitation in Ethiopia. The relative occurrences of the two 
most represented sub-themes of factors (acceptable qual-
ity of latrines and institutional support) were also con-
siderably higher for our Ethiopian sample. By contrast, 
factors capturing privacy, safety, and/or convenience of 
sanitation practices was a relatively less represented type 
in our Ethiopian sample compared to the global set of 
studies analyzed in [26].

In addition to the main classification presented above, 
we also categorized factors into three general types pro-
posed by the IBM-WASH model [14]. We found that 
according to the IBM-WASH model definitions 34% of 
factors identified in our review can be considered as con-
textual factors, 36% as psychosocial factors, and 30% as 
technology factors (last column in Supplementary Table 
S3). The share of the latter category was two times higher 
than in the global review by [26] in which technology 
drivers accounted for only 15% of all identified factors.

Relationships between factors and outcomes
As already indicated, we identified 336 links between 
specific factors and sanitation outcomes. Hereafter, these 
links are referred to as observations and they are listed in 
Supplementary Table S3 with their specifications. More 
than half of them (193) can be denoted as descriptive 

Table 3 Typology of identified consequential factors (ordered by the number of studies that reported presented themes and sub-
themes of factors)

STOTAL = 37;  NTOTAL = 336

Broader thematic types of factors (S = number of studies; N = 
number of occurrences)

More specific sub-themes of factors (number of occurrences)

Socioeconomic factors (S = 26; N = 44) Income or wealth (15); general education (11); cost of toilet or its perception (9); 
agricultural occupation (6); govt employee (3)

Sanitation infrastructure, maintenance, supply, access to materials or 
manpower (S = 24; N = 54)

Acceptable quality of latrine (32); availability of material (7); lack of (skilled) 
manpower (7); need of latrine maintenance (4); unavailability or poor quality of 
public latrines (4)

Demographic characteristics (S = 21; N = 36) Household size (12); children in family (11); female head of household (7); age 
(4); presence of women (2)

Health and/or cleanliness (S = 18; N = 36) Health-related expectations (14); latrine cleanliness (11); cleanliness of environ-
ment (7); attract flies (3); experienced health problems (1)

Spatial and environmental factors (S = 17; N = 31) Location (centrality, accessibility etc.) (6); lack of space for latrine construction 
(6); soil, bedrock, terrain suitable for latrine (5); distance of latrine from house 
(4); climate constraints (floods, rains etc.) (4); access and utilization of water (3); 
Enough space for OD (3)

Privacy, safety, convenience (S = 14; N = 38) Safety (12); privacy (11); convenience (8); smell from latrine (2); smell from OD 
(4)

Institutional support and/or pressure (S= 11; N = 29) Institutional support (26); institutional pressure, command, sanctions (3)

Social pressure, networks, and learning (S = 11; N = 30) Social networks, social learning (14); social pressure (11); prestige, status (5)

Hygiene and sanitation knowledge, experience, habits (S = 8; N = 31) Recognition of hygiene and sanitation advantages (14); experience with latrine 
(7); knowledge of CLTSH and its acceptance (6); feces as fertilizer (4)

Satisfied, other priorities (S = 4; N = 4) Satisfied with current practice (4)

Cultural factors (bylaws, taboos etc.) (S = 2; N = 5) Distinct gender-related cultural norms (3) and other cultural norms (2)
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findings established as either binary statistical associa-
tions or based on qualitative data. The remaining 143 
(43%) observations were quantitatively determined using 
multivariate analytical techniques. They were extracted 
from 29 studies (of total 37), and in all cases, they were 
estimates obtained through multivariate regressions, 
mostly binary logistic regression models, with the effects 
measured mostly by the adjusted odds ratios. We aban-
doned an initial plan to quantify pooled effects for 
the most frequently represented types of observations 
as we realized that measures used in individual stud-
ies for capturing both factors and outcomes are very 

heterogeneous, and the same holds for the specifications 
of the underlying regression models.

We thus adopted the approach used in [26] and exam-
ined the patterns of observations using network analysis 
(Fig. 2). In addition, Table 4 shows the frequency of iden-
tified observations between individual types of sanita-
tion outcomes and themes of factors and Supplementary 
Tables S4, S5, and S6 provides additional tabular depic-
tions of the distributions of identified relationships. The 
tables may be easier to read and useful for inspecting the 
role of specific themes and sub-themes of factors for spe-
cific types of sanitation outcomes. However, the network 

Fig. 2 Factors influencing sanitation outcomes in Ethiopia: a network visualization. The circular nodes depict 8 types of sanitation outcomes 
identified in this review. The triangle nodes show the 43 sub-themes of factors as in the right column of Table 3 and their colors distinguish their 
11 broader themes as in the left column of Table 3. Edges represent identified relationships between factors and outcomes (i.e., observations). 
Positions of circular nodes and their mutual distances in the network indicate the extent to which their respective influencing factors overlap. Edge 
width and node size indicate differences in the frequency of observations. Yellow edges represent the prevalence of positive relationships and blue 
edges the prevalence of negative relationships. Network visualization was obtained based on the edge-weighted spring embedded algorithm. 
Positions of a few triangle nodes were slightly adjusted to prevent overlaps between the labels with no effect on the interpretation
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plot in Fig.  2 provides an additional information about 
the aggregated patterns of identified relationships.

The pattern visualized in Fig. 2 is intuitively interpret-
able and, once again, can be related to the anticipated 
positions of particular outcomes in the sanitation ladder. 
The three types of outcomes capturing the initial part of 
sanitation change—i.e., OD, latrine adoption, and latrine 
availability—are located in the bottom part near one 
another. Latrine use, as the most represented type of out-
come, occupies the upper part together with the sustain-
ability of latrine adoption. It suggests that these two types 
of outcomes are influenced by a similar set of drivers. 
Improvement of latrine quality, as a less studied outcome 
type, is located away from other outcomes in the periph-
eral part of the network.

Positions of triangle nodes that denote factor sub-
themes can be interpreted analogously. For exam-
ple, the most represented sub-theme is the acceptable 

quality of latrine (32 observations) located in the upper 
part of Fig.  2. It implies that parameters around the 
quality of latrines are relatively more consequential for 
latrine use and sustainability compared to open defeca-
tion and latrine availability (which are outcomes at the 
initial part of the sanitation ladder). This is less true for 
institutional support which is the second most frequent 
sub-theme of identified sanitation drivers (26 obser-
vations). This node occupies a more central position 
in the network (based on both visual inspection and 
measures of network centrality). It implies that insti-
tutional support is important for outcomes at various 
parts of the sanitation ladder.

Different colors of edges in Fig.  2 symbolize the 
prevalence of positive (yellow edges) or negative (blue 
edges) relationships concerning how factors from a 
sub-theme influence an outcome. The directions of 
relationships were homogeneous and expectable for the 

Table 4 Number of identified relationships between factors aggregated by themes and sanitation outcomes aggregated by types

Latrine 
adoption

Latrine 
availability

Latrine quality 
improvement

Latrine use Open 
defecation

Sanitation 
safety 
(composite 
score)

Satisfaction 
with latrine 
use

Sustainability 
of latrine 
adoption

Total

Socioeconomic 
factors

4 9 1 18 6 0 0 6 44

Sanitation 
infrastructure, 
maintenance, 
supply, access 
to materials or 
manpower

9 0 2 21 7 0 2 13 54

Demographic 
characteristics

8 5 2 15 5 0 0 1 36

Health and/or 
cleanliness

4 2 0 19 3 1 5 0 34

Spatial and 
environmental 
factors

7 5 0 10 3 0 0 6 31

Privacy, safety, 
convenience

9 2 0 8 5 0 10 4 38

Institutional 
support and/or 
pressure

4 11 1 8 1 0 0 4 29

Social pressure, 
networks, and 
learning

5 4 0 9 3 1 1 7 30

Hygiene and 
sanitation knowl-
edge, experi-
ence, habits

3 5 0 14 5 3 0 1 31

Satisfied, other 
priorities

2 0 0 0 2 0 0 0 4

Cultural factors 
(bylaws, taboos, 
etc.)

0 0 0 4 1 0 0 0 5

Total 55 43 6 126 41 5 18 42 336
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majority of factor sub-themes. In some cases, however, 
factors within the same sub-theme affected sanitation 
outcomes contrarily. For example, age was negatively 
related to latrine use in [53] and to the sustainability of 
latrine adoption according to [40]. Both these studies 
pointed out differences between elderly households and 
the rest of the respondents. By contrast, [46] identified 
a positive relationship between age and latrine adop-
tion, but this finding applies specifically to the age of 
female heads of households and the adoption of arbor-
loo latrines. Another study [54] also reported a positive 
relationship between age and latrine quality improve-
ment, while attributing it to differences between very 
young (less than 25 years) and elderly (over 70) house-
holds. The differential effects of age variables may be 
thus explained by distinct definitions of outcomes, age 
measures, but possibly also distinct mechanisms oper-
ating behind age variables. For example, [40] referred to 
the lack of capacity of elderly people for adopting toi-
lets, while [54] mentioned higher motivation of elderly 
people to choose improved latrines because of their 
physical concerns. Similarly, differential effects were 
identified for the presence and age of children in house-
holds. Studies that considered the presence of children 
under five years of age reported negative effects of this 
variable on latrine use [51, 55] and its positive effect on 
OD [56]. This can be compared to results from a few 
studies which focused on the presence of school-aged 
children or children of any age and reported positive 
relationships with latrine availability and use [39, 47, 
50–52, 57–59].

Several of the relationships identified in our sample 
of studies were related to women, while we distinguish 
three types of these findings. First, in several studies, 
female-headed households, which are prevalent across 
rural Ethiopia, revealed comparatively worse sanitation 
outcomes [36, 41, 45, 47]. These findings were mainly 
explained by referring to a generally disadvantageous 
situation of female-headed households and their lack of 
capacity to adopt toilets. Second, women were found to 
practice OD comparatively more than males, reportedly 
due to the perceived inconvenience and fear of latrine 
use [41, 47] and women’s responsibility for small children 
[56]. Third, the literature revealed contradictory findings 
concerning the gendered socio-cultural norms around 
sanitation in Ethiopia. It was argued that being seen 
practicing OD is extremely shameful for women in rural 
Ethiopia so they are strongly influenced to use latrines 
consistently [40]. By contrast, [41] mentioned that the 
unacceptability to share the same latrine with in-laws dis-
suades married women from latrine use.

Socio-cultural norms partly overlap with other fac-
tors classified in Fig. 2 such as social pressure and social 

networks and learning. In this respect, the identified 
evidence showed that peer pressures and learning can 
positively affect latrine adoption, availability, and use, but 
they can also have opposite effects and inhibit latrine use, 
adoption, and its sustainability [33, 47, 54, 60].

Convenience, comfort, and safety were reported among 
motivations for toilet adoption and use. At the same time, 
safety and inconveniences related to smell, uncleanliness, 
and the presence of flies were identified as factors dis-
couraging people from consistent latrine use and bolster-
ing OD. Once again, the generally low quality of latrines 
in rural Ethiopia plays a role in this.

Several studies revealed that expectations that the 
adoption and use of toilets will prevent diseases and 
reduce medical expenses are consequential drivers of the 
examined sanitation outcomes [33, 36, 40, 42, 61]. Actu-
ally experienced health conditions were nevertheless 
rarely reported as significant factors influencing sanita-
tion outcomes. This may be because sanitation measures 
are mostly examined as determinants of human health 
without accounting for the reverse relationship. Another 
explanation may nevertheless be that the actual health 
impacts of toilet adoption in Ethiopia remain uncertain 
[62, 63].

Discussion
We identified 37 studies published between 2010 and 
2021 that reported findings on how specific sanitation 
drivers influence various household-level sanitation 
outcomes in Ethiopia. Although it does not seem to be 
a particularly large sample for a priority topic in a coun-
try with a population of more than 110 million, it means 
a notable increase in the research focus on this topic. 
The majority of studies in our sample were published in 
recent years, mostly after 2015.This indicates an associa-
tion between the research focus and political recognition 
and implementation of sanitation policy in Ethiopia.

Let us repeat that we excluded several studies that also 
collected data on household-level sanitation in Ethiopia 
but examined sanitation measures as correlates of other 
outcomes (such as health outcomes) without attempt-
ing to explain observed sanitation conditions. These 
excluded studies mostly address the more upstream parts 
of the anticipated chain between environmental sanita-
tion and human well-being. Similarly, we observed that 
the majority of literature in our sample did not explicitly 
analyze any specific sanitation intervention, while some 
studies that focused on impacts of sanitation interven-
tion did not meet eligibility criteria and were excluded. 
These excluded studies are typically designed to isolate 
causal impacts of sanitation measures and/or interven-
tions (arguably it is the most common focus of sanita-
tion research published in high ranked journals) without 
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paying much attention to factors influencing examined 
sanitation measures.

The literature considered for this review is differ-
ent. Although mostly based on cross-sectional data and 
thus weaker in the power of establishing cause-and-
effect relationships, it is no less important as it facilitates 
understanding of drivers and conditions that explain 
intermediate (sanitation) outcomes and operates along-
side or independently of interventions (i.e., role of “other” 
factors). As argued elsewhere, engagement with the type 
of evidence analyzed in this review challenges a common 
assumption inherent to the logic of counterfactual (quasi)
experimental studies that the other factors represent 
something that should primarily be controlled for.

Despite the high between-study heterogeneity, we tried 
to quantitatively summarize results on the three most 
represented measures of latrine use and availability. The 
pooled average across 23 studies indicated the general 
latrine coverage of 70% with the 95% CI of 62–77%. The 
estimated share of households having improved latrines 
(of all households with latrines) pooled across 15 studies 
was 55% with the 95% CI of 41-68%. If combined, these 
results would imply that only around 39% of Ethiopian 
households had access to latrines with solid slab plat-
forms, which is considered to be a basic attribute of a 
hygienic sanitation facility. Our point estimates are not 
far from the national-level sanitation figures provided 
for Ethiopia by the WHO/UNICEF Joint Monitoring 
Programme, which reported the 2017 toilet coverage of 
79% with the share improved latrines of 54% [16]. The 
year of data collection for studies considered for the 
calculation of the pooled averages spanned the period 
2004–2018 and 2007–2019 for latrine coverage and share 
of improved latrines, respectively (the mean year  was 
2015 in both cases). We did not identify any notable time 
trends in the levels of the analyzed indicators. It may 
imply that there has been little change in the analyzed 
indicators in Ethiopia since around the year 2015, but the 
between-study contextual and methodological heteroge-
neity makes this observation only indicative at most.

In addition, the average of latrine use pooled across 
22 studies was 72% with the 95% CI of 64–79%, imply-
ing that around 28% of latrine-owning households in 
Ethiopia do not properly use their sanitation facilities. 
This rate subsumes both unused and inconsistently used 
latrines so it may well be compatible with the 16% rate of 
behavioral slippage from toilet use to OD provided by a 
recent study by [23]. The measurement of latrine use is 
nevertheless known to be challenging [64, 65] and our 
inspection of approaches used for the measurement of 
this central aspect of sanitation behavior in Ethiopia sug-
gested that the comparability and reliability of findings 
on this outcome may be problematic.

We identified multiple sanitation outcomes that were 
examined in the reviewed literature for their influenc-
ing factors and classified them into eight broader types. 
Latrine use was the most frequently analyzed type fol-
lowed by latrine availability and OD. By contrast, out-
comes describing more advanced steps in the processes 
of change towards a safe and equitable sanitation envi-
ronment were considerably less often studied. It applies 
to outcomes such as the sustainability of latrine adop-
tion and the quality/upgrading of latrines that have been 
rarely examined regarding their underlying drivers even 
though these issues currently represent the most pressing 
challenges of sanitation in Ethiopia. These findings mean 
that the focus of sanitation research in Ethiopia mir-
rors the nature of Ethiopian sanitation policies (biased 
towards the focus on the creation of demand for basic 
latrines) rather than anticipating their gaps and address-
ing future challenges.

We classified factors that were reported as consequen-
tial in the analyzed studies into 11 broader themes and, 
additionally, into 43 more specific sub-themes. Socio-
economic factors were found in the highest number of 
studies. The majority of them referred to characteristics 
such as household income or wealth, education, or occu-
pation. Their frequent associations with household-level 
sanitation inequalities in Ethiopia is not surprising but 
underscores the importance of structural change for san-
itation in Ethiopia. It reminds us that hygienic and equi-
table sanitation can hardly be achieved through specific 
sanitation interventions alone, without general socioeco-
nomic development as a key prerequisite.

The general socioeconomic factors have been interwo-
ven with demographic and cultural sanitation drivers. 
Perhaps a prime example represents the repeatedly docu-
mented adverse sanitation conditions of female-headed 
households, which signifies how sanitation represents yet 
another dimension of gendered inequality in Ethiopia. 
Importantly, a few distinct interpretations of the effects 
of this factor on sanitation outcomes demonstrate that 
this aspect of sanitation inequality arises due to an inter-
play between socioeconomic factors (generally weaker 
socioeconomic situation of female-headed households, 
and a lack of capacity or skills to adopt latrines) and cul-
tural factors (prevalence of polygamy, cultural norms 
around sanitation) and also traditional gender roles 
(including traditional responsibility of women for water-
related issues).

In terms of the frequency of individual observa-
tions (relationships between specific factors and 
outcomes), the most widely reported consequential 
factors were those around the availability and quality 
of sanitation infrastructure including access to mate-
rials or manpower required for toilet construction 
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and maintenance. Its major sub-theme covers drivers 
directly related to the acceptable quality of latrines, 
which itself accounted for nearly 10% of all identified 
observations. By means of comparison with findings 
from a global review by [26], we also found that the 
factors associated with quality of sanitation infrastruc-
ture are particularly prominent in Ethiopia. We also 
took note of the focus on sanitation infrastructure con-
cerned with the presence or cleanliness of the basic pit 
latrine’s components (slab platform, particular parts of 
superstructure) or general user assessments (perceived 
acceptance and convenience). Other consequential 
aspects such as the supply of adequate infrastructure 
(including awareness of it at the household level) or 
alternative technology options and management and 
reuse of fecal waste (their acceptance at household 
level) have been rarely studied in Ethiopia.

The second most represented sub-theme of factors 
were drivers referred to as institutional support. They 
commonly assessed the presence and delivery of activi-
ties of health workers (or other agents involved in sani-
tation-related mobilization and supervision) such as the 
frequency of their visits to households or households’ 
participation in trainings and awareness creation and 
behavior change campaigns. In studies that were focused 
on the examination of a specific intervention, these meas-
ures often captured the intervention’s delivery. However, 
they were reported in several other non-interventional 
studies too. It indicates that differences between inter-
ventional and non-interventional studies are blurred 
due to the implementation of the national sanitation 
campaign. The latter also constrains the applicability of 
contra-factual evaluations that may be used for compar-
ing the performance of distinct intervention modalities 
[43] rather than attributing the net effects of interven-
tion. This remark once again challenges the conventional 
understanding of what is referred to as the hierarchy of 
evidence that still  uncritically prioritizes experimental 
studies without adequately considering their limitations 
and usefulness for practice.

The importance of institutional support for the reduc-
tion of OD and initiation of latrine adoption in Ethiopia 
is clear. Still, we think that the analyzed literature too 
often conceived and portrayed the measured institu-
tional support as a black box. There were rare exceptions, 
but generally little can be learned from the analyzed lit-
erature regarding the content and nature of institutional 
pressures. The examined cases of institutional support 
were mostly presented as positive and unproblematic. 
The focus on the presence and role of negative pressures 
and sanctions were considerably scarcer, though it is 
known that they have been used in Ethiopia. We believe 
that the prevalent mechanistic approach is unfortunate, 

particularly considering that implementation fidelity is 
increasingly recognized as a key problem of the large-
scale sanitation interventions in Ethiopia [63].

It may be beyond the scope of our review, but we 
believe that these comments have wider relevance for 
the available research on sanitation in Ethiopia. Accord-
ing to our reading of this literature, it tends to be heavily 
shaped towards the emphasis on routine data collection 
and descriptive characterization of empirical results. 
Attempts for a critical interpretation and discussion of 
findings that may explain sanitation conditions and dis-
cuss documented failures seem to be rare. One aspect 
of this is that the  research is often presented as apoliti-
cal without an attempt to challenge authorities or touch 
upon the local politics and power relations involved in 
the implementation of interventions at the micro-level.

Another notable finding of this review is the confir-
mation of health-related expectations as consequential 
motivation for latrine adoption and use in Ethiopia. It 
was reported more often than non-health motivations 
such as convenience, privacy, and safety. The prevalent 
belief that latrine use is good for human health can be 
contrasted with the uncertain actual health benefits of 
sanitation change in Ethiopia [62, 63, 66, 67]. It means 
that there is a relatively good public awareness about 
the biological plausibility of toilet adoption. Likely, the 
national sanitation campaign and the community-level 
persuasion techniques that were used played a role in 
creating this awareness. However, it simultaneously 
focused on the adoption of basic sanitation so the con-
viction about health benefits of latrines coexists with the 
acceptance of their generally low hygienic standards. It 
implies that there may be an inadequate perception of 
what a hygienic toilet is. Indeed, a study from Amhara 
analyzed user preferences and uncovered that concrete 
slab platforms, which are considered as key components 
of hygienic pit latrines, were not preferred over dirt floors 
[68]. Unless the prevalent conception of hygienic toilets 
changes, health-related expectations will probably be not 
as effective for catalyzing the demand for upgrading sani-
tation facilities in Ethiopia as they have been for the ini-
tial adoption of basic latrines. Although other non-health 
motivations may be more influential, there has been very 
little research on the demand for latrine upgrading and 
its influencers in Ethiopia thus far.

Limitations
The inclusion criteria were designed by considering our 
primary objective to review evidence on factors influenc-
ing household-level sanitation outcomes. Pooled aver-
ages of latrine coverage and use presented above thus did 
not cover findings from excluded studies. We covered 
research evidence solely from studies that analyzed 
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sanitation outcomes at the household level. Studies that 
addressed sanitation in Ethiopia at other levels were not 
considered, though they may report findings on sanita-
tion drivers which also impact household-level sanitation 
(e.g., ecological studies, policy analyses, implementation 
studies). The representation of outcomes, factors, and 
their relationships were assessed by counting their occur-
rences. Although we extracted information on the effect 
sizes (from quantitative studies), we did not use them for 
our synthesis due to the high between-study heterogene-
ity. In addition, we only extracted information on factors 
that were found significant but not on insignificant rela-
tionships. Almost all studies in our sample were obser-
vational studies that measured statistical associations and 
not cause-and-effect relationships. We tried to reflect 
specific qualitative explanations provided for the rela-
tionships in the analyzed studies. However, these inter-
pretations of underlying mechanisms were sometimes 
ambiguous (as discussed above), speculative, and not 
always available.

Conclusion
This review assessed available research on the driv-
ers of household-level sanitation outcomes in Ethio-
pia. The findings may help practitioners to understand 
what the key types of sanitation drivers are in the 
Ethiopian context and how they are related to distinct 
sanitation outcomes at the micro-level. They may also 
inform researchers and policymakers about the nature 
of available evidence, gaps in it, and priority directions. 
Despite the reduction of OD in Ethiopia, hygienic sani-
tation is rather the exception than the rule across the 
country. We argued that the focus of research mainly 
emulated the focus of the approach chosen for national 
sanitation strategy (CLTS) on initial latrine adoption 
and use. Key areas such as a demand for upgrading 
sanitation facilities and a variety of issues on the sup-
ply side have been almost ignored in both policy and 
research. We also call for a more critical approach to 
sanitation research in Ethiopia.
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RESEARCH ARTICLE

Barriers for upgrading of latrines in rural Ethiopia: disentangling a
sanitation socio-technical lock-in
Biruk Getachew Mamo, Josef Novotný and František Ficek

Department of Social Geography and Regional Development, Faculty of Science, Charles University, Prague,
Czechia

ABSTRACT
Ethiopia achieved the fastest reduction in open defaecation worldwide
over the two past decades. However, it was through the use of
predominantly non-durable, unhygienic latrines. It questions the
presumed effects of latrine adoption on public health and heightens a
risk of return to open defaecation. Resources invested into sanitation in
Ethiopia may be wasted if upgrading to latrines is not facilitated. This
paper aims to understand factors hindering the improvement of latrines
in Southern Ethiopia based on the structured interviews and direct
observations among 504 rural households supplemented by qualitative
interviews with local representatives. We examine the quality and past
improvements of latrines, revealed plans and attitudes regarding the
improvements, willingness to pay for hygienic latrine components, costs
perceptions and infrastructural barriers. We identified a socio-technical
lock-in characterised by the sustained use of unhygienic latrines
without recognisable shifts up the sanitation ladder. It has been
cemented by the demand-oriented sanitation strategy, poverty and
infrastructural constraints. People are generally satisfied with unhygienic
latrines, being convinced that their use is good for health. The
satisfaction curbs the demand for latrine upgrading. The demand for
latrine upgrading is further reduced by poverty and material
constraints, preventing local supply of hygienic sanitation components
to develop. Our findings show that market approaches alone will not
solve the problem. Provision of subsidised sanitation products is
required together with a campaign that would disintegrate the
widespread belief that the use of any latrine is good for human health.
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1. Introduction

Unhygienic sanitation results in a high health and socioeconomic burden, which is highly concen-
trated in low- and middle-income countries (Murray et al. 2020). A sanitation target to achieve
access to adequate and equitable sanitation for all and to end open defaecation (OD) by 2030
has been included into SDGs (UN 2015) and large-scale sanitation interventions have been
implemented in many countries. However, despite some progress, access to hygienic sanitation
remains low and the SDG target is unlikely to be met (WHO 2020). Sanitation interventions
have often focused primarily on the elimination of OD and initiation of toilet adoption without
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paying sufficient attention to adequate hygienic standards of sanitation facilities, and user needs
and expectations. Available systematic reviews found only modest impacts of these interventions
on toilet coverage and use (Garn et al. 2017), their low effects on reduction of faecal exposures
along disease transmission pathways (Sclar et al. 2016), and uncertain benefits for human health
(Freeman et al. 2017).

The problem of low-quality sanitation facilities has been particularly pronounced in Ethiopia.
Ethiopia achieved the worldwide fastest reduction of OD from 79% to 22% between 2000 and
2017 (UNICEF/WHO 2019), largely due to the implementation of the National Sanitation Strategy
(MoH 2005; 2011; 2013; 2015). However, at the end of this period, 82% of the latrines in Ethiopia
were unimproved, failing to prevent direct contact with faeces, and only minor share of latrines
(7% for rural Ethiopia) were safely managed sanitation facilities (UNICEF/WHO 2019). This pattern
has not changed in more recent years (UNICEF/WHO 2021). It questions presumed effects of the
attained sanitation change on public health (Aragie et al. 2022) and pose a major risk of return to
OD practice (Abebe and Tucho 2020; Crocker, Saywell, and Bartram 2017; Freeman et al. 2017;
Novotný, Hasman, and Lepič 2018; UNICEF 2016; Novotný and Mamo 2022).

A central approach chosen for the Ethiopian National Sanitation Strategy introduced in 2011 was
the Community-Led Total Sanitation and Hygiene – CLTSH (MoH 2011), an Ethiopian adaptation of
the Community-Led Total Sanitation approach. This approach has been widely used across the
world, but its applications have been increasingly contested as it primarily focuses on the rapid elim-
ination of OD using behavioural change techniques and less on the quality of toilets (Ficek and
Novotný 2019; Venkataramanan et al. 2018). The Ethiopian CLTSH promoted the construction of
simple low-cost dry pit latrines from local materials (Crocker, Fuente, and Bartram 2021; Crocker,
Saywell, and Bartram 2017) making the approach reflective to the budgetary and infrastructural con-
straints. Supply of affordable hygienic sanitation infrastructure has been side-lined (Alemu et al.
2017; UNICEF 2016). Newer strategic documents announced changes to address these weaknesses
(FDRE 2019a, 2019b), but their results remain to be seen. Recent political and security upheavals in
Ethiopia are likely to further aggravate the public health system in the country by prioritising more
acute problems over the long-run efforts to improve environmental health (e.g. Gesesew et al. 2021).

To this end, understanding the barriers for the improvement of sanitation facilities represents a
critical issue in Ethiopia. There has been surprisingly little research in this direction because pre-
vious research focused predominantly on the initial adoption of latrines (Novotný and Mamo
2022). A rare study on the sustainability of sanitation facilities in selected Ethiopian regions by
Crocker, Saywell, and Bartram (2017) reported a significant 45% rate of collapsed but rebuilt
latrines over the period of two years. However, the authors found no significant changes in gen-
erally low technical standards of these rebuilt latrines compared to the original ones. In a recent
study from Oromia, Chambers, Carrico, and Cook (2021) reported that only 57% of households
reconstructed their latrines that were previously damaged by floods, while only 30% of these
reconstructed facilities were improved latrines. An assumption that households would gradually
move up the sanitation ladder after the adoption of rudimentary latrines (e.g. Giné-Garriga
et al. 2017) doesn’t seem to hold in Ethiopia. Research conducted in Southern Ethiopia identified
a widespread satisfaction with low-quality latrines attributable to social and political pressures and
constructed perception that use of any latrine is good for health (Novotný, Kolomazníková, and
Humňalová 2017; Novotný, Humňalová, and Kolomazníková 2018). This can be related to the
findings of low user preferences for the adoption of concrete slab platforms compared to other
latrines’ components, suggesting that the prevalent conception of what a hygienic latrine is
may be inadequate (Goddard et al. 2018).

Motivated by the challenges and the research gap outlined above, the general aim of this study is
to examine factors inhibiting the upgrading of latrines in rural Ethiopia. We draw on a cross-sectional
survey among 504 rural households conducted in Wolaita, Southern Ethiopia, in 2020 supplemented
by qualitative interviews with local representatives and officials. We approached this study with an
intention to comprehend the topic in its context and by considering the interplay of institutional,

2 B. G. MAMO ET AL.



infrastructural and psychosocial factors. We argue that the household-level sanitation situation in
Ethiopia can be conceived as a specific example of socio-technical lock-in that emerged due to
the design of implemented national sanitation strategy and structural constraints. To disentangle
this lock-in situation, we developed a path diagram (see Figure 1) that outlines our pre-understand-
ing of the problem based on which we determined a few more specific research objectives as
follows:

Our first objective is to examine whether sanitation pattern indicated in previous literature from
Ethiopia also applies to our study area. More specifically, this assumed pattern would be character-
ised by the prevalence of low-quality, non-durable latrines that are accepted by communities and
consistently used, and also by the unavailability of sanitation-related infrastructure and services
(left part of Figure 1). This first objective is addressed in Section 3. 1.

We assume that the acceptance of low-quality latrines is caused by a general satisfaction with
these facilities. Alternatively, local people may be dissatisfied with them but not capable to
upgrade them. To disentangle these two options, we analyse the (dis)satisfaction with current sani-
tation situation and its associated reasons as the second objective in Section 3. 2.

The third objective addressed in Section 3. 3. examines the demand for latrine improvements and
its drivers. Firstly, we characterise the demand descriptively, including the specification of reported
plans to improve latrines and their motivations revealed by respondents. Secondly, we use a binary
logistic regression to analyse predictors of the plans to improve latrines. We test the relationships
between reported plans to improve and multiple different variables collected in our survey. We
are particularly interested in whether and how are the plans to improve related to the satisfaction
of respondents with their current sanitation situation and to their willingness to pay (WTP) for pre-
fabricated slab platforms.

As the fourth objective, we consider the WTP for prefabricated slabs as an outcome variable and
use an ordinal regression to identify its predictors (Section 3.4). Following the reasoning indicated in
the bottom part of Figure 1, we are interested specifically in the role of material constraints and per-
ceived costs on WTP.

The perception of costs with respect to a referral model larine is then elaborated as our fifth
specific objective in Section 3. 5. We look at how the estimates of costs reported by respondents
compare to the actual costs to test a hypothesis about the possible presence of perceived unafford-
ability that may in turn influence WTP and/or plans to improve latrines.

Figure 1. Conceptual diagram indicating reasoning behind this study and its objectives.
Source: The authors.
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2. Data and methods

2.1. Data

The main source of data for this study is a household survey conducted in November and December
of 2020 in Duguna Fango and Kindo Koyisha woredas (districts) in Wolaita Zone, South Ethiopia
(Figure 2). The survey consisted of structured interviews and direct observations of latrines in 504
households of 15 kebeles (smallest administrative units that usually comprise a few villages). The
woredas were selected purposively based on the authors’ previous work and research experience
in this area. The surveyed kebeles within these woredas were chosen randomly from the strata of
kebeles with distinct travel accessibility and agro-ecological conditions (reflecting vertical diversity
of the area that comprises the low-, mid- and high-land kebeles).

A random walk technique was used to sample households within the villages (31–43 households
per kebele) in an effort to reflect their spatial structure. Heads of households were interviewed, and if
not available, another adult member (preferably spouse) was interviewed. Five trained enumerators
conducted the interviews in the Wolaita language spoken in the surveyed area. The structured inter-
view comprised 89 questions, while 17 parameters related to sanitation facilities and conditions were
recorded by enumerators in the direct observations of sanitation facilities and their surroundings.

In addition to a set of demographical, socioeconomic, sociocultural and socioecological variables
(Appendix 1), the survey instrument included a variety of questions that inquired about past experi-
ences, current situation and plans regarding latrine adoption, use, maintenance and upgrading as
well as associated reasons, motivations and barriers. This section also included items on the manage-
ment of faecal waste, availability of sanitation-related services, exposure of households to past sani-
tation interventions, and items on water accessibility and use. The survey elicited information on
subjective preferences (including WTP), satisfaction with current sanitation situation, and percep-
tions of advantages and disadvantages related to OD and latrine use. We also incorporated questions

Figure 2. Location of our study area.
Source: The authors.
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on various other psychosocial variables related to sanitation – see Appendix 2. They were designed
based on the RANAS model (Mosler 2012) and its applications (e.g. Mosler, Mosch, and Harter 2018;
Harter, Mosch, and Mosler 2018), but we adjusted some of these items based on local context and
our previous experience from the study area. In addition to questions on attitudes and self-regu-
lation factors already addressed in questions mentioned above, these psychosocial variables
focused on the risk perceptions, sanitation and hygiene-related awareness, descriptive and injunc-
tive social norms around latrine use, and on social context (social identification, social trust, social
cooperation).

The household survey was supplemented by 17 semi-structured interviews conducted with
health extension workers, local leaders, heads of the local health centres, and with the district
WASH focal person. All these interviews were carried out by the first author. Although opinions
on problems and challenges related to sanitation and latrine upgrading were also discussed,
these interviews mainly collected descriptive information on the local situation regarding sani-
tation-related services, past and current interventions, and measures applied to encourage or
coerce people to use latrines.

2.2. Ethics

All participants and informants participated in our field research voluntarily, based on their oral con-
sents that were sought and provided at the beginning of the interviews, after an introductory
description of the survey and its purpose. The participants were assured of the anonymity and confi-
dentiality of the collected material. Consents for audio recording were also sought and provided at
the beginning of the qualitative interviews with local representatives. Prior to the surveys, our
research received formal approvals from Ethiopian authorities at the zonal office, woreda office
and in the surveyed kebeles. The research project was also approved by the ethical committee of
Charles University (approval number 2019/16).

2.3. Main measures and data analysis

A composite score measuring latrine quality was constructed as follows: We firstly examined consist-
ency between the following eight basic parameters assessed through the observation of sanitation
facilities: presence of walls ensuring privacy, doors ensuring privacy, roof protecting from rain and
sun, availability of a solid slab, general condition (kept well and clean), availability of a pit hole
cover, presence of flies and lastly presence of foul odour. The two latter parameters were inconsist-
ent with others and were excluded. Internal consistency between other six measures was good as
suggested by the Cronbach’s alpha of 0.82. The composite index was then created from these six
measures using the Principal Component Analysis. The first component which explained 53% of
the variance was used as a latrine quality composite score. The loadings for particular input par-
ameters ranged between 0.57–0.80.

In addition to the composite index, we also considered a common dichotomous variable measur-
ing the presence of solid slabs at some points of our analyses. We considered all platforms that can
separate excreta from human contact as solid slabs, irrespective of the materials they were made of.

A dichotomous measure of the intentions to improve latrine was measured based on the ques-
tion: “Do you plan to improve your latrine in the near future?” Following this question, respondents
were asked to specify their planned improvements and thier motivations for these improvements.
Those who reported no plan to improve their latrines were asked for reasons why.

To measure the WTP for a prefabricated slab, a contingent valuation approach was used. Respon-
dents were presented a picture of the cemented slabs (Figure 3) with a brief description of the
product and its application. They were then asked whether they would pay 470 Birr for such slab
(around 14 USD), which corresponded to a local market price at the time of our survey. Those
who answered that they wouldn’t pay were asked whether they would pay half of this price. If
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the response was again no, they were asked howmuch they would pay. Based on this procedure, we
constructed an ordinal variable of WTP with three categories that were used in the analyses.

To assess the perception of latrine costs we referred to a model latrine promoted earlier in the
surveyed area by an NGO as a reference. Respondents were first shown a picture of a model
latrine (Figure 4) with a brief explanation of its indoor and outdoor features (e.g. concrete slab, or
gravel surrounding to lower the risk of pit’s collapse). After this introduction, they were asked to esti-
mate its costs, including labour costs.

In the results section, we consecutively present findings on the research objectives as they were
outlined in introduction following the reasoning indicated in Figure 1. The presentation of results
combines descriptive findings with results obtained from the regression analyses. The survey instru-
ment contained closed questions, but also open and semi-open questions. Responses to the semi-
open and open questions were typologically classified to allow their presentation in the paper.

Regression analysis was used to assess the predictors of reported plans to improve latrines and
WTP for prefabricated solid slabs. The plan to improve was measured as a dichotomous variable
and binary logistic regressions were used to model this outcome. Ordinal regression models were
used to examine the predictors of the ordinal measure of WTP after checking that the proportional
odds assumption is not violated. The regression analyses were conducted using the SPSS complex
samples module through which we accounted for the data clustering.

The specification of regression models was not straightforward. We worked with a moderate
sample size and collected information on a larger number of potentially relevant predictors of
which some were mutually correlated. Based on the exploration of binary relationships between
the outcomes and basic demographic and socioeconomic characteristics of respondents and their
households, we first determined a baseline model specification that consisted of the following vari-
ables: sex of respondent, sex of household head, education of respondent and household income. In
addition, the composite score of toilet quality was also considered in this baseline model specifica-
tion. For each of the outcomes, we initially analysed the baseline model and then consecutively
examined other potential predictors by adding them separately (i.e. one by one) to the baseline
model.

Figure 3. Prefabricated cemented slab platforms available nearby to the study area. Sources: The authors.
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The semi-structured interviews that supplemented household surveys were audio-recorded and
their selective transcriptions and translations to English were carried out by the first author. Consid-
ering the thematic focus of this study, a simple descriptive coding was conducted to summarise the
content of relevant parts of the interviews. We use some of the summarised information to support
findings from the household survey. Given the secondary importance of this component for our
study, we decided not to present the qualitative data using illustrative quotes or by discussing
specific arguments provided by individual participants.

3. Results

3.1. Sanitation conditions and services in the study area

The survey confirmed relatively high latrine coverage in the study area. Of the 504 households, 89%
owned latrines and another 5% stated that they had functional latrines in the past. Only 2% of
respondents from latrine-owning households admitted inconsistent use of their sanitation facilities
for defaecation. In 89% and 81% of these families, other adult members and children aged between 5

Figure 4. Model toilet constructed in a surveyed village.
Source: The authors.
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and 15, respectively, were reported to always use latrines for defaecation. In addition, 93% of these
toilet-owning households reported that they dispose faeces of their children under five years of age
in the latrine.

All sanitation facilities observed in our survey were dry pit latrines (Figure 5). Their relatively high
availability and reported use can be contrasted with their low quality. In terms of the JMP sanitation
ladder (https://washdata.org/monitoring/sanitation), the majority of toilet-owning households were
using unimproved sanitation facilities as only a minor share of the latrines (37%) had solid slabs.
Walls ensuring privacy were also observed only in a minority of cases (34%) and solely 45% of the
latrines contained functional roofs. One-third of the surveyed sanitation facilities didn’t meet any
of the six parameters considered for the calculation of the quality of latrines composite score,
thus making its frequency distribution right-skewed.

Figure 5. Examples of sanitation facilities. A – a pit latrine with a tin roof, a solid slab and water for handwashing. B – a pit latrine
with a grass roof and a solid slab. C and D – Collapsed tin and grass roof latrines with solid slabs but without solid superstructures.
Both still in use.
Source: The authors.
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Latrine ownership has been sustained in the study area for a relatively long time. Only 23% of
toilet-owning households adopted their first latrine less than five years ago, while in 34% of the
cases it was between five and ten years ago and in 43% it was more than ten years ago. Only one
percent of toilet-owning households had their first latrine at the time of our survey. On average,
they owned 3.2 latrines before their current one (SD = 1.2). The reported latrine durability was 3.7
years on average, with the median of four years (SD = 1.6). A need to reconstruct the latrines was
most often attributed to collapses of latrine’s superstructure, (mentioned by 82% of latrine-
owning households), followed by unstable soil conditions (70%), and erosion or flooding (67%).
Only 25% of the respondents from latrine-owning households mentioned large family size, associ-
ated with limited capacity of the pit, among the reasons. These findings indicate that latrines
often collapse before the pit capacity is utilised. It is not common to empty the pits when it is full
in the study area. Commonly, the pits are covered with soil and a new latrine is built elsewhere.
More than half (57%) of respondents who previously owned a latrine stated that their current
latrine is better than the previous one(s); 25% mentioned it is the same; and 16% stated that the
current latrine is worse.

The survey was conducted in the Southern Nations, Nationalities and Peoples Region, where an
earlier sanitation programme had been implemented since 2003 (e.g. Peal, Evans, and van der
Voorden 2010). The semi-structured interviews with kebele representatives, health extension
workers, and zonal and districts health officers confirmed, that in all communities CLTSH campaigns
were implemented in various years between 2012 and 2015 and that toilet ownership had been
reportedly monitored by the health extension workers until the time of our survey. Although we
are unable to establish the extent of causal relationships between the observed sanitation pattern
and past interventions, the interviews and our own experience from previous work in the study
area, indicate that these interventions played a key role in attaining the high rates of both latrine
ownership and use.

Majority of respondents (64%) reacted positively to the question: “Are there craftsmen, masons or
other labourers providing services related to latrine construction, maintenance, improvement, or pit
emptying, available if needed?”. In addition, 40% of them reported that they used these services.
Most frequently, it was for digging the pit or (re)constructing the superstructure. These services
were nevertheless only rarely mentioned as a means of acquiring better latrine components,
except a few households who reported the use of such services for obtaining latrines with tin roofs.

3.2. Satisfaction with current sanitation

The satisfaction with own’s sanitation practice (survey question asked specifically about the practice
of defecation) was relatively high, with 78% of respondents being satisfied. The satisfaction in the
subgroup of latrine-owning households was 82% showing the role of latrine ownership. However,
relationship between satisfaction and latrine quality score was not particularly strong, although stat-
istically significant. Majority of households revealed satisfaction despite using facilities that lacked
basic latrine attributes such as solid walls, roofs, doors, or slabs. Shares of satisfied respondents
for the respective subgroups ranged between 73% and 78%.

An open question on reasons for the satisfaction was answered by 81% of those who reported
satisfaction. Most frequently, they referred to privacy and health-related reasons, with 41% of
them stated explicitly that it is because latrine use is good for health of their families. Unlike for
privacy, the prevalent belief in health benefits of available latrines can hardly stem from the own
realisation of these benefits but was socially constructed. This is also obvious from responses to a
question on reasons for the initial latrine adoption – reduction of health risks was clearly the
most frequent reason in this respect mentioned by 75% of latrine-owning families.

Privacy and health benefits were also two prominent types of perceived latrine advantages. Table
1 disaggregates the occurrence of these perceptions by subgroups of respondents based on their
satisfaction with the current sanitation situation. It shows that some of the non-health benefits
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such as privacy, prestige, or easiness of maintenance (easy to keep clean) were more typically
reported by those who were satisfied with their current sanitation situation. By contrast, advantages
related to impacts of latrine on health, environmental contamination, or convenience for users were
acknowledged significantly more often by those dissatisfied. We think that it is because these
latter types of anticipated benefits have often remained unrealised and thus become the actual
reasons for dissatisfaction.

3.3. Demand for latrine upgrading

All households without private latrine at the time of our survey – except three – stated that they plan
to adopt latrines in the near future. 64% of respondents from latrine-owning households plan to
improve their latrine in the near future as well. The majority of them described their motivations
for the intended improvement. The most frequent reported motivation was dissatisfaction with
the current latrine reported by 66% of latrine owning households. Intentions to increase privacy,
safety, or comfort were mentioned by around 50% of respondents. Interestingly, only 21% plan
the upgrade in order to reduce health risks. Even though, as mentioned above, 75% of toilet-
owning households stated that health-related expectations led them to adopt their first latrine.

In 22% of the cases, reported plans involved the construction of new latrines, including digging of
new pits. Out of specific improvements, (re)construction of roofs was the most frequently mentioned
– by 47% of those willing to improve their toilets, followed by plans to strengthen walls (45%) and
doors (33%). Plans for upgrading slabs were comparatively less frequent (15%). In addition, Table 2
shows differences in the plans to improve latrines disaggregated by specific latrine components.
These disaggregated figures once again show notably lower intention to upgrade slab platforms

Table 1. Relationships between satisfaction with current sanitation practice and perception of latrine advantages.

Types of latrine advantages (share
of those who reported particular
types)

Shares of those who reported particular types of
latrine advantages

p-value of t-test for difference
between shares of satisfied and

dissatisfied*

Satisfied with own’s
sanitation practice (N =

391)

Dissatisfied with own’s
sanitation practice (N =

113)

Privacy (0.78) 0.82 0.65 0.049
Good for health/avoid diseases
(0.76)

0.72 0.90 0.002

Avoid contaminating environment
(0.51)

0.47 0.67 0.004

Avoid sharing with other (0.50) 0.50 0.50 0.628
Easy to keep clean (0.44) 0.47 0.32 0.001
Prestige / status (0.34) 0.38 0.22 0.041
Reduce medical expenses (0.27) 0.24 0.37 0.005
Convenience (0.26) 0.26 0.29 0.057
Every household must have latrine
(0.16)

0.16 0.30 0.007

Notes: *Accounted for clustering and controlled for sex, sex of household head, income, latrine ownership and latrine quality
score.

Table 2. Reported plans to improve latrine disaggregated by specific latrine parts.

Latrines with: N (Of total 450)
Plan to repair
specifically: Plan to reconstruct entire latrine

No solid walls 280 Walls 41% 20%
No water-/sun-protecting roof 222 Roof 48% 23%
No doors 336 Doors 22% 18%
No solid slab platform 263 Slab 10% 20%

Notes: Subgroups of those planning to reconstruct entire latrines and those who expressed plans of specific improvements do
not overlap.
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– only 10% of respondents from households having unimproved toilets (i.e. without solid slabs)
expressed plans to improve their missing or broken slabs. Interestingly, unlike for other latrine com-
ponents, those who revealed plans to improve slab platforms did not have significantly worse sani-
tation facilities than the rest of latrine-owning households, whether measured by the latrine quality
composite score or in terms of availability of solid slabs. It implies that the construction of solid slab
platforms is conditional upon having acceptable latrine superstructure (roof and walls in particular).
We did not record any plans to introduce typologically distinct toilets than dry pit latrines that were
already prevalent in the study area, and we did not notice any intentions to use distinct management
practices of faecal waste such as pit emptying, composting, or reuse.

On the other hand, 36% of respondents from toilet-owning families revealed unwillingness to
improve their latrines. In the majority of these cases (68%) the reported reason was satisfactory con-
dition of their current sanitation facilities. It is true that latrines in this subgroup had comparatively
higher latrine quality composite scores. The remaining group of respondents with no intention to
improve referred to high costs (39%), lack of external support (20%), or unavailability of material
(14%).

Results from the analysis of correlates of revealed plans for latrine improvement obtained using a
binary logistic regression are presented in Table 3. A significant negative effect was confirmed for
latrine quality score, supporting the above-mentioned observation that unsatisfactory latrine con-
dition was the most commonly reported motivation for plans to improve. Analogous explanation
holds for a negative relationship between the improvement plans and satisfaction with current sani-
tation practice. Diarrhoea prevention awareness was positively related to plans to improve latrine,
suggesting the role of relevant knowledge. In addition, households’ intentions to improve their
toilets were positively related to income indicating the importance of material constraints. Similar
relationships were not found for other socioeconomic variables like land- and livestock-ownership,
education, or reported food-shortages. Unlike these other socioeconomic variables, income better

Table 3. Predictors of revealed plans to improve latrine (binary logistic regression).

Baseline model variables
Beta

coefficient
Standard
errors

P-
value

Nagelkerke
R2

Cox & Snell
R2

If female respondent (vs. male) −0.518 0.265 0.071 0.195 0.143
If female household head (vs. male headed households) −0.405 0.287 0.180
No formal education of respondent (vs. at least some
primary education)

−0.156 0.170 0.375

Household income (in logarithms) 0.691 0.305 0.040
Composite score of latrine quality −0.774 0.118 0.000
Other variables with statistically significant relationships when individually added to baseline model*
If family economic situation in past 2 years improved (vs.
worsened or stayed same)

−0.591 0.230 0.022 0.209 0.153

If good awareness about diarrhoea prevention (vs. low
awareness)

0.775 0.192 0.001 0.212 0.155

If satisfied with current defaecation practice −1.084 0.278 0.002 0.224 0.164
WTP for prefabricated slab:
Pay less than 235 −0.700 0.310 0.040 0.216 0.158
Pay 235–470 −0.017 0.249 0.947
Pay 470 and more Reference category

Recognised disadvantages of OD (sum of reported
disadvantages)

−0.154 0.071 0.048 0.204 0.149

Notes: N = 450 (subsample of households with private latrines). Standard errors account for clustering at kebele level. *Results for
“other variables” refer to regression estimates obtained when these other variables were separately added to the baseline
model specification. The following variables were also analysed but their effects were statistically insignificant at the 0.05
level: Respondent age; Family size; Presence of children under 5; Religion; Ownership of land; Ownership of livestock; Reported
shortages of food; Reported shortages of water; Whether household appointed as “model” family; Availability of sanitation ser-
vices (whether reported; whether used); Time required for drinking water collection; Nondurability of previous latrine(s); Time
from adoption of first latrine; Number of recognised advantages of latrine use; Knowledge of sanitation and hygiene messages;
If specific latrine advantages reported (prestige/status, comfort/convenience, health benefits); Risk perception (susceptibility
and severity of diarrhoea); Perception of costs of model latrine; Social norms around latrine use (descriptive and injunctive);
Social trust; Social identification, Social cooperation.
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captures the current purchasing power of households that may be more consequential for intention
to invest in their sanitation facilities. This reasoning is supported by the confirmation of a positive
relationship between plans to improve and WTP. A seemingly unexpected negative effect was
revealed for the improvement in economic situation of household over the past two years. A
closer inspection of this result uncovered that households who reported improvements in their
economic situation already owned better latrines and this relationship was confounded by
income (became weaker and insignificant when income was excluded).

A number of variables that might be assumed as potentially relevant predictors of plans to
improve latrines were not corroborated. In addition to several socioeconomic variables already men-
tioned above, it holds for the measures of hygiene and sanitation awareness, social norms around
sanitation, risk perception and other examined psychosocial variables, or to an institutional variable
distinguishing designated model families from the rest of households.

3.4. Willingness to pay (WTP) for prefabricated slab

In the next step, we assessed WTP for the cemented slab platform, which is considered as a key com-
ponent of hygienic latrines. Responses were quite equally distributed across the three categories of
the WTP ordinal measure with 37% of respondents willing to pay the full price (470 Birr which equal-
led around 14 USD), 26% of them opted for the half price and the remaining 38% would only pay less
than that. Individual responses within this last category were distributed around the mean of 97 Birr
(SD = 51).

We already saw in Table 3 that WTP was positively correlated with the plan to improve toilet, indi-
cating that WTP captures a relevant aspect of the demand for toilet upgrading. Therefore, we also

Table 4. Predictors of WTP for prefabricated slab (ordinal regression).

Baseline model variables
Beta

coefficient
Standard
errors

P-
value

Nagelkerke
R2

Cox & Snell
R2

If female respondent (vs. male) −0.237 0.193 0.240 0.272 0.241
If female household head (vs. male headed
households)

−1.009 0.211 0.000

No formal education of respondent (vs. at least some
primary education)

−0.390 0.216 0.093

Household income (in logarithms) 1.801 0.287 0.000
Composite score of latrine quality 0.347 0.103 0.005
Other variables with statistically significant relationships when individually added to baseline model*
Family size 0.143 0.027 0.000 0.287 0.254
Size of landholdings (in logarithms) 0.530 0.240 0.044 0.280 0.248
Ownership of livestock (in tropical livestock units) 0.322 0.061 0.000 0.316 0.280
If shortage of food reported among two most serious
problems

−0.595 0.202 0.011 0.289 0.256

Whether “model family” 0.906 0.258 0.003 0.289 0.256
Nondurability of previous latrine(s) −0.748 0.290 0.022 0.287 0.254
Adoption of first latrine:
Up to five years ago 0.158 0.292 0.596 0.276 0.245
Five to ten years ago 0.320 0.141 0.039
More than ten years ago Reference category
Knowledge of sanitation and hygiene messages (sum
of messages recalled)

0.134 0.055 0.029 0.288 0.255

Notes: N = 504. Standard errors account for clustering at kebele level. *Results for “other variables” refer to regression estimates
obtained when these other variables were separately added to the baseline model specification. The following variables were
also analysed but their effects were statistically insignificant at the 0.05 level: Respondent age; Presence of children under 5;
Religion; Reported shortages of water; Change in economic situation over past two years; Availability of sanitation services
(whether reported; whether used); Time required for drinking water collection; Satisfaction with current defaecation practice;
Awareness about diarrhoea prevention; Number of recognised advantages of latrine use; If specific latrine advantages reported
(prestige/status, comfort/convenience, health benefits); Risk perception (susceptibility and severity of diarrhoea); Perception of
costs of model latrine; Social norms around latrine use (descriptive and injunctive); Social trust; Social identification, Social
cooperation.
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examined WTP as an outcome to understand its drivers. Results obtained based on the ordinal
regression models are presented in Table 4. We can see that household income was a strong predic-
tor of WTP and other variables capturing households’ material situation (land and livestock owner-
ship, reported food shortages) were also significant. These findings clearly confirm the key role of
objective material constraints and affordability for investing in hygienic sanitation in rural Ethiopia.
Of all considered psychosocial variables, only a measure of hygiene and sanitation awareness was
related to WTP, but its positive effect was smaller compared to the socioeconomic predictors.

Unlike the intention to improve latrine that was examined above, latrine quality score had a posi-
tive statistical association with WTP. In an additional analysis, we confirmed that this relationship
remained similar even if we included a measure of the availability of solid slabs as a control variable.
It implies that it is the experience with the use of generally better latrines (including but not only
those equipped with solid slabs) that enhances the willingness to invest in hygienic slabs. This is
further supported by the negative relationship between the WTP and nondurability of previous
latrines. It means that those who reported collapses of previous latrines as the main reason for
repeated construction of toilets revealed, ceteris paribus, a lower WTP than those who attributed
this need to external factors (erosion, soil texture, high water table or floods) or utilisation of pit
capacity by users. Previous experience with non-durable latrine structures thus seems to discourage
households from investing in solid slabs.

3.5. Perception of costs of latrine

As indicated in Figure 1, our hypothesis examined as the fourth specific objective of this study was
that there may be a tendency to overestimate the actual costs of hygienic sanitation. We further
assumed that this may be associated with the perceived unaffordability of hygienic latrines,
adversely impacting WTP and/or willingness to improve latrines. However, responses to a survey
question on the estimated costs of a model latrine (demonstrated to respondents in the picture
with appropriate specifications) showed that there is a tendency to underestimate rather than over-
estimate the actual costs. Based on the own expertise of one of the authors and the discussions of
costs with local health officers, the actual cost of the model latrine referred to in our survey was
about 4000 Ethiopian Birr (refer to the range between 3000 and 5000 would be more accurate),
which equaled to around 110 USD. A smaller part of this amount is attributed to labour costs and
a major part to materials. Estimates obtained in the survey ranged between 300 and 6000 Birr,
with the mean value of 2281 Birr (SD = 1126). The actual and estimated figures can be compared
to the reported monthly household income of less than 800 Birr on average. It reveals that actual
rather than perceived unaffordability prevents local people from investing in hygienic sanitation.
The same conclusion was indicated by the results of regression analyses above as we saw that
the cost perception was neither among the statistically significant predictors of the plans to
improve latrine (Table 3) nor among the predictors of WTP (Table 4).

4. Discussion

Efforts to improve sanitation conditions have gained global momentum in recent decades. Ethiopia
recorded the highest reduction of OD worldwide in the 2010s, but it was largely towards the use of
basic latrines that do not meet basic hygienic standards. Impacts of their utilisation on public and
environmental health remain uncertain. There is a risk that resources invested into sanitation in
Ethiopia so far may get wasted if latrine upgrading is not adequately addressed. This major challenge
received little attention in previous research on sanitation in Ethiopia that largely emulated the
predominant focus of interventions on the initial latrine adoption.

We sought to address this gap using data from a household survey conducted in 2020 in Wolaita,
South Ethiopia. The goal of this paper was to understand the demand for latrine upgrading by con-
sidering the interplay between institutional, infrastructural and psychosocial factors operating in the
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context of our study. For these purposes, a conceptual scheme was developed (Figure 1) that helped
us to articulate a few more specific objectives. Accordingly, we examined the quality and past
improvements of latrines, revealed plans and attitudes regarding their improvements, WTP, costs
perceptions and infrastructural barriers.

Our survey confirmed the expected sanitation pattern in the study area in terms of the relatively
high latrine coverage (90% of households) with the generally poor quality of latrines (e.g. only 37% of
facilities had solid slabs), but their arguably consistent use. The repeated construction of non-durable
latrines was a norm in the study area, with the average length of use of the same facility correspond-
ing to less than four years. Based on retrospective recalls, we recorded only marginal improvements
in toilet quality over time. Although we identified a notable demand for latrine improvement (64% of
households revealed such intention), the reported plans concerned mostly with the “status-quo”
repairs or reconstructions with only a few cases of the latrine’s components upgrading, mostly by
a tin roof. We found no indication of the process upgrading, whether regarding latrine construction,
use, or the management and possible reuse of faecal waste.

We examined two general types of explanations for this sanitation pattern. The first one attributes
it to the objective infrastructural and material constraints, while the second one refers to various sub-
jective psychosocial drivers. While the former type of barriers was obvious, some psychosocial impe-
diments of possible upgrading of sanitation facilities in the study area were uncovered too.

Despite the low technical standards of latrines, people accepted them, and the majority reported
satisfaction with them. Although satisfaction was positively related to latrine quality, majority of
latrine users were satisfied even if their facilities lacked some of the basic components. We also
showed that the satisfaction curbs the demand for latrine improvement. Therefore, it is important
to understand the underlying sources of this satisfaction. In this respect, privacy and health-
related reasons were the two most frequently reported explanations. While the feeling of privacy
associated with latrine use represents a directly experienced and intuitively understandable
benefit, this is less true for the impacts of latrine use on health. It was demonstrated earlier that
the constructed conviction about health benefits of any type of latrine has been a powerful driver
of the initial latrine adoption in Ethiopia (Novotný, Humňalová, and Kolomazníková 2018). Although
our results confirmed this finding, we simultaneously uncovered that this conviction, as a source of
satisfaction with current sanitation practice, impacts negatively on the demand for latrine upgrading.
As the flip side of the same coin, for a smaller group of those dissatisfied with their sanitation situ-
ation, the dissatisfaction may be explained by their recognition that the expected impacts of latrines
on human and environmental health have not materialised.

The finding of the widespread perception that the use of any latrine reduces health risks corre-
sponds to observations that both the prevalence and preference of hygienic slabs were low. Under-
standing of what are the basic requirements of hygienic sanitation facilities seem to be inadequate.
Previous persuasive tactics used for the elimination of OD in our study area and elsewhere in Ethiopia
did not address this understanding properly and amplified expectations that may easily be false in
the given context.

Previous interventions also did not focus on a supply of improved sanitation components. The
supply of sanitation products and services has been underdeveloped in the study area, cementing
the “status quo” situation regarding the quality of latrines. We are aware of some earlier attempts to
promote sanitation products in this area through sanitation marketing (Vrana et al. 2017). However,
our survey indicated that these attempts failed. Lack of demand prevents more local supply chains to
develop.

To assess the demand, we analysed WTP for prefabricated slabs. The results showed that slightly
more than one-third (37%) of respondents would pay the slab market price. If the price falls to half of
the market price, 63% of households would purchase the slab according to our findings. Even if the
WTP exercise perfectly captured the actual decisions to purchase (and there were both smooth
supply and no additional transaction costs), market alone would not lead to any notable improve-
ment in the improved latrine coverage rate in the study area. In addition, multiple variables reflecting
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the socioeconomic situation of households were clearly the strongest predictors of WTP, while the
effects of other types of potential drivers including various types of psychosocial factors were com-
paratively negligible. As such, material constraints and limited purchasing power represent a major
explanation for the low prevalence of prefabricated sanitation products as well as their undeveloped
supply chains. Although 37% of households in our sample had latrines that were classified as
improved facilities because they contained solid slabs, these platforms were mostly made of
stones and logs covered by mud rather than of concrete and/or being prefabricated.

Latrine quality score was the statistically significant predictor of the plans to improve latrines but
not of the WTP for prefabricated slabs. Similarly, WTP was also not related to satisfaction with current
sanitation practice, despite the latter being confirmed as a strong predictor of plans to improve.
These differences may be explained by the observed low preference for solid slabs apparent from
the descriptions of specific plans for latrine improvements. Purchasing of prefabricated platforms
was rarely considered to be a practically feasible (affordable) option in the study area.

The analysis of WTP not only indicated preferences of consumers, but WTP measure was also posi-
tively correlated with the reported plans of latrine improvement. We additionally examined whether
the respondents’ perception of latrine costs shapes the WTP. More specifically, we assumed that per-
ceived unaffordability associated with the tendency to overestimate actual costs may negatively
affect the WTP and/or demand for latrine upgrading. However, these hypotheses were ruled out
by our results. We found that people in the study area tend to underestimate rather than overesti-
mate the true costs of a model latrine and the cost perception was neither related to WTP nor to
plans to improve latrines. Moreover, the comparison between the actual costs of the latrine and
household income demonstrated that objective material constraints rather than perceived unafford-
ability represent a key barrier.

Our results on WTP resemble the pattern documented by Gross and Günther (2014) in
Benin, Peletz et al. (2017) in Tanzania, or Peletz et al. (2019, 2021) in Kenya. These studies conducted
across Sub-Saharan Africa demonstrated insufficient WTP for improved sanitation products due to
the lack of households’ economic resources. Low affordability of these products at their commercial
prices further aggravates the market penetration in these countries. By contrast, Novotný et al. (2018)
identified a socially constructed perception of financial unaffordability of toilets in India that was not
straightforwardly related to household poverty or wealth. It may reflect generally higher levels of
socioeconomic development of India compared to countries in Sub-Saharan Africa or regional differ-
ences in sociocultural and environmental sanitation drivers. The nature of previous sanitation pol-
icies can be another reasonable explanation for the differences. Indian sanitation schemes have
traditionally relied on the provision of subsidised toilets, while many countries in Sub-Saharan
Africa relied primarily (some of them solely) on less expansive demand-oriented sanitation
approaches such as CLTS.

Practical implications of our findings are relatively straightforward, though uneasy to achieve.
There is a need to communicate soundly that unhygienic sanitation facilities may be similarly or
more dangerous than OD in order to disintegrate the widespread belief that the use of any
latrine is good for human health. Emphasis on the understanding of the key role of solid slabs rep-
resents an immediate priority but other features of hygienic dry pit latrines (water-demanding toilets
are not an option in the study area) such as pit ventilation or alternative technologies and practices
such as double vault systems, urine diversion systems, or ecological sanitation techniques may also
be considered. To improve sanitation conditions, it will no longer be possible to ignore the supply-
side. At the same time, our results indicated that relying only on the market-based approaches will
not solve the situation. The promotion of subsidised sanitation infrastructure is required. The SDGs
target of hygienic sanitation for all could not be achieved in Ethiopia without increasing government
expenditures on sanitation substantially. Another option would be to wait and hope for general
socioeconomic development as an ultimate solution. Unfortunately, known budgetary constraints,
need to focus on more acute priorities than sanitation, and current political and economic turmoil
in Ethiopia doesn’t allow much optimism.
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Some limitations of this study should be mentioned. It is based on cross-sectional data. Identified
relationships should therefore be interpreted as statistical associations rather than causal relation-
ships. Time trends were assessed based on retrospective recalls and prospective plans that may
not actually materialise in future. Our measure of WTP refers to the stated preferences elicited
using a contingent valuation technique. It may not capture the actual WTP for sanitation products
perfectly (e.g. Tidwell 2020; Peletz et al. 2021). The social desirability bias may be an issue for ques-
tions on sanitation in the context of our study, particularly if considering that past sanitation cam-
paigns utilised social and institutional pressures for achieving high latrine coverage.

5. Conclusion

Expected benefits from the adoption of latrines in Ethiopia have been seriously undermined by low
standards and nondurability of the sanitation facilities. Poverty and infrastructural constraints and
the nature of implemented sanitation policies have created a socio-technical lock-in situation.
People are satisfied with the use of largely unhygienic latrines and considerable barriers on both
the demand- and supply-side have cemented this sanitation pattern. Policy interventions targeted
at the challenge of latrine upgrading in Ethiopia should disintegrate the widespread conviction
that the use of any latrine is good for human health. This should be accompanied by the provision
of subsidised sanitation products because market-approaches alone will not solve the problem.
Given the scarcity of public resources in Ethiopia and the presence of other burning issues associated
with the current deterioration of the political and economic situation, it is unlikely that adequate
sanitation change will be achieved in the near future.
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Appendices

Appendix 1 – Descriptive statistics for considered demographic, socioeconomic, sociocultural and socioecological variables.

Age of respondent – mean age (SD) 39.86 (10.91)
Share of female respondents 0.67
Share of female household heads 0.18
Household size – mean size (SD) 5.78 (1.91)
Share of households with children (under 5) 0.51
Religion (relative shares):
Protestant Christian 0.84
Orthodox Christian 0.16
Attained education of respondent; of household head (relative shares):
No formal education 0.54; 0.52
Up to lower secondary 0.41; 0.39
Secondary complete and higher 0.05; 0.09
Monthly average income in ETH Birr – median; mean (SD) 400; 737 (998)
Ownership of land in hectares – median; mean (SD) 0.50; 0.76 (0.97)
Livestock ownership in tropical livestock units – median; mean (SD) 2.50; 2.73; 1.67
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Change in economic situation over past two years (relative shares):
Improved 0.27
Not changed 0.48
Worsened 0.25
Whether Model family, as per Health Extension Programme, (relative share) 0.18
Time required for drinking water collection, in minutes, including waiting time – mean (SD) (Rainy
season; Dry season)

44.6 (50.87); 78.88 (75.03)

Food shortages – share of respondents who reported food shortages among two most important
problems

0.37

Water stress – share of respondents who reported water shortages among two most important
problems

0.52

Appendix 2 – Construction of considered psychosocial variables and their basic descriptive statistics

Knowledge of hygiene and sanitation messages – the sum of relevant messages reported by
respondents to an open-ended question about knowledge of hygiene and sanitation messages. Min.;
Max.; Average (SD):

0; 9; 4.71 (2.17)

Awareness about diarrhoea prevention – a binary variable based on question to list the three most
effective ways of preventing diarrhoea. The measure distinguishes those who reported at least one
relevant way from those with no awareness:

0.84

Satisfaction with current sanitation practice (practice of defaecation) – share of those who reported that
they are satisfied:

0.78

Recognition of benefits of latrine – the sum of recognised types of latrine benefits ascertained through
an open-ended question and typological classification of responses. Min; Max; Average (SD)

0; 10; 4.66 (1.69)

Recognition of disadvantages of OD – the sum of recognised types of latrine benefits ascertained
through an open-ended question and typological classification of responses. Min; Max; Average (SD)

2; 8; 4.57 (1.29)

Risk perception with respect to diarrhoea – perceived susceptibility – based on a question: How likely is
it that you or your family members would get diarrheal disease in the next 3 months? Measured on a
5-point Likert scale. The distribution of responses from impossible to very likely:

0.47; 0.26; 0.22; 0.03;
0.02

Risk perception with respect to diarrhoea – perceived severity – based on a question: If you got
diarrhoea, how serious would be impact on your daily life? Measured on a 4-point Likert scale. The
distribution of responses from not serious at all to very serious:

0.00; 0.00; 0.19; 0.81

Perceived descriptive norms around latrine use – measured using a question: Do other people in your
village mostly use a latrine? The distribution of responses along the scale: all of them; majority of
them; minority of them; none of them; don’t know:

0.62; 0.34; 0.03; 0.00;
0.01

Perceived injunctive norms around latrine use – measured using a question: Do you think that other
people in your village should defaecate in a latrine? The distribution of responses along the scale:
definitely yes; probably yes; definitely no; probably no; don’t know:

0.72; 0.28; 0.00; 0.00;
0.00

Perception of cost of model latrine – estimated costs (including labour costs) for model latrine
(described in the methods section). Min; Max; Average (SD):

300; 6000; 2281
(1125)

Willingness to pay for prefabricated cement slab (WTP) – an ordinal variable constructed using a
contingent valuation procedure as described in the methods section. Relative shares of those who
would pay: At least 470 Birr; 235–469 Birr; not more than 234 Birr:

0.37; 0.26; 0.37

Plan to improve latrine – based on question ascertaining whether a household plan to improve their
latrine in near future. Share of those who reported plans to improve:

0.64

Social trust – elicited through a statement: Most people who live in this village can be trusted –
measured on a 5-point scale – strongly agree; agree; disagree, strongly disagree, don’t know.
Distribution of responses:

0.27; 0.59; 0.11; 0.01;
0.02

Social identification – elicited through a statement: I have a lot in common with other community
members – measured on a 5-point scale – strongly agree; agree; disagree, strongly disagree, don’t
know. Distribution of responses:

0.41; 0.45; 0.13; 0.01;
0.00

Social cooperation – elicited through a statement: People in my village are working together towards
the common goal of making our village clean – measured on a 5-point scale – strongly agree; agree;
disagree, strongly disagree, don’t know. Distribution of responses:

0.22; 0.36; 0.17; 0.18;
0.07

Notes: The interviews were conducted in Wolaita language and questions mentioned above refer to the English translations by
the authors. Descriptive information on the measures of the perceptions of specific types of latrine advantages were already
presented in Table 1 so these variables are not included here.
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ABSTRACT

Ethiopia recorded the world's fastest increase in latrine coverage over the past two decades, but it was largely achieved by the adoption of

latrines that do not meet basic hygienic standards. Therefore, this study aims to examine the quality of latrines and their upgrading at house-

hold level through a case study from the Loka Abaya district, South Ethiopia. Of the initially sampled 549 households, 422 (77%) had private

latrines, and a survey was administered among them. The data were characterized descriptively, and correlates of the latrine quality and

willingness to improve were analysed. The average latrine quality score in the sample was only 2.8 of the maximum six quality dimensions.

Despite the low quality of latrines, 63% of respondents were satisfied with their sanitation situation. Both past improvements and plans to

improve latrines were frequently reported. However, these reported changes mostly involved regular maintenance or reconstructions of col-

lapsed latrines. No substantial upgrading of the functionality was identified. We identified inadequate awareness about the means of hygienic

sanitation, implying the importance of community education. Demand for as well as supply of hygienic sanitation products are further con-

strained by the low purchasing power of households implying a need for sanitation subsidies.

Key words: Ethiopia, latrine quality, latrine upgrading, preferences, sanitation, willingness to improve

HIGHLIGHTS

• Significant increase of toilet coverage in Ethiopia was achieved through adoption of low-quality latrines.

• This article thus examines the quality of latrines and willingness to improve them in Loka Abaya district, South Ethiopia.

• The survey confirmed the generally poor quality of latrines and found little latrine upgrading over time.

• This sanitation pattern was explained by inaccessibility and unaffordability of better toilets and inadequate conception of hygienic sanitation.

• Toilet subsidies and education about means of hygienic sanitation are required.

ABBREVIATIONS

IBM-WASH integrated behavioural model for water, sanitation, and hygiene
OD open defecation
RANAS risks, attitudes, norms, abilities, and self-regulation
SD standard deviation

INTRODUCTION

With the most significant decrease in the estimated national open defecation (OD) rate worldwide from 79 to 22% between
2000 and 2017, Ethiopia has been praised for its remarkable progress in improving sanitation conditions (UNICEF/WHO

2019). Less attention has nevertheless been given to the unsettling fact that the sanitation change has largely comprised a
shift towards the utilization of unhygienic latrines. According to the 2017 national estimates, 82% of sanitation facilities
were unimproved (did not safely prevent excreta from human contact) and only 7% of latrines in rural Ethiopia were
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considered as safely managed latrines (UNICEF/WHO 2019). The generally low quality of latrines in Ethiopia was also docu-

mented by several field level cases studies (Awoke & Muche 2013; Irish et al. 2013; Crocker et al. 2017; Novotný et al. 2017,
2018a; Zeleke et al. 2019). A similar pattern is prevalent across some other countries of Sub-Saharan Africa and represents a
major reason why implemented sanitation interventions often fail to prevent the transmission of pathogens (Irish et al. 2013;
Exley et al. 2015; Sclar et al. 2016).

The increased latrine coverage in Ethiopia can be attributed to a national hygiene and sanitation strategy (MoH 2013)
implemented through the country-wide health extension programme (MoH 2015; Assefa et al. 2019). A key component
was the community-led total sanitation approach which is known to be effective for rapidly eliminating OD but problematic

regarding the quality and durability of adopted sanitation facilities (Venkataramanan et al. 2018; Ficek & Novotný 2019).
Facilitation of access to sanitation hardware had been originally included in the national Ethiopian strategy, but it was
side-lined in practice (Novotný et al. 2018a). Low quality and undurability of latrines not only challenge their presumed posi-

tive impacts on human health but also contribute to the slippage back to OD (Crocker et al. 2017; Abebe & Tucho 2020;
Aragie et al. 2022; Freeman et al. 2022).

Only a very few studies examined issues around latrine upgrading in Ethiopia (Novotný & Mamo 2022) and they report no

or little shifts upwards through the sanitation ladder (Crocker et al. 2017; Chambers et al. 2021; Mamo et al. 2023). Resources
invested in sanitation interventions may be wasted if basic hygienic standards of latrines are not ensured. Understanding the
behaviours, preferences, and priorities of households with respect to latrine quality and its improvements is thus an important

task. This task is addressed in this study based on data from the Loka Abaya district, Sidama region, through direct obser-
vations of latrines and structured interviews among 422 latrine-owning households. The aim is to examine latrine quality
and latrine upgrading and the respective plans and preferences.

METHODS

The data collection took place in December 2019 in 12 kebeles of Loka Abaya district in the Sidama region (Figure 1). The district
was purposively selected based on the practical feasibility considerations linked to the involvement of the first author in the

Figure 1 | Location of the study area.
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implementation of sanitation interventions in this region. The kebeles were selected randomly from three subgroups of kebeles

defined by travel accessibility, OD-free status, and protected drinking water availability, reflecting local variations in these
three parameters. A random walk technique was used to sample households within the selected kebeles. We sampled 549 house-
holds and conducted structured interviews and direct observations of sanitation facilities in 422 of them in which latrines were

identified. Five trained enumerators administered the data collection in the local language (Sidaamu Afoo) under the supervision
of the first author. Heads of households were interviewed. If not available, a spouse or another adult member was interviewed.

The interview schedule consisted of 57 questions covering demographic and socioeconomic characteristics; questions on
latrine adoption, use, maintenance, past improvements, and plans to improve in the near future; sanitation-related prefer-

ences, availability of sanitation-related services; and psychosocial measures related to sanitation. Direct observations of
sanitation facilities and their surroundings assessed 19 parameters.

All participants and informants participated voluntarily in the survey based on their oral consent sought after an introduc-

tory description of the survey and its purpose. Participants were assured of their anonymity and the confidentiality of the
gathered information. Ethical clearances were obtained from the Ethical Committee of the Wolaita Sodo University and
the Ethical Committee of Charles University. Approval was also obtained from the district authorities.

The descriptive findings represent an important part of this study. In addition, we analysed the correlates of latrine quality and
willingness to improve latrines using linear regression and binary logistic regression, respectively. The analysis was conducted
using a Complex Samples module in SPSS, while accounting for the sampling frame (clustering of data). Latrine quality was

measured by the aggregate latrine quality score constructed based on 11 distinct parameters of latrine quality measured through
the direct observations of latrines and their surroundings. We explored the dimensionality of the set of these parameters and
identified six underlying dimensions that were eventually used for the construction of the composite score (see Supplementary
materials S1). Although the latrine quality score is a bounded outcome that can attain values between zero and six, we still used

liner regression for modelling this outcome after checking that the distribution of the regression residuals is approximately
normal and that the fitted values are not extrapolated outside of its range (see Supplementary materials S2).

The willingness to improve was elicited by a question, ‘Do you plan to improve your latrine in the near future?’ measured

on a five-point Likert scale. We could not use ordinal regression to examine its predictors as the proportional odds assump-
tion was not met. We thus used the binary logistic regression by considering a dichotomous outcome that distinguished
between those who reported intention to improve their latrines against those who didn’t.

We conceptually distinguish the following three subgroups of explanatory variables: (1) general objective characteristics of
respondents and their households (demographic, socioeconomic, sociocultural, and ecological), (2) sanitation-related objec-
tive characteristics (latrine quality variables, characteristics of the process of adoption, maintenance, and improvement of
latrines based on retrospective recalls), and (3) sanitation-related psychosocial variables (knowledge, perceived health

risks, satisfaction, attitudes and preferences, descriptive and injunctive social norms, social identity, social cohesion). The
IBM-WASH model categorises contextual, technology, and psychosocial factors (Dreibelbis et al. 2013). In addition, the
RANAS model (Mosler 2012) provided a vital inspiration for the specification of psychosocial variables considered in this

study. The description of the considered variables appears in Supplementary materials S3, together with their descriptive stat-
istics. The directions of their expected relationships with the analysed sanitation outcomes are mostly intuitive. The
exceptions are some demographic variables for which documented effects can lead in both directions due to multiple possible

underlying mechanisms (Novotný et al. 2018b, p. 129).
Specification of regression models was not a straightforward task as we worked with a moderate sample size and a larger

number of potentially relevant predictors of which some were correlated. We could not include them altogether in a single

model. We proceeded in the following steps. In the first step, we considered demographic and socioeconomic variables only.
In the second step, we excluded some of the variables that were insignificant in the first step and included the three sanitation-
related objective variables. In the third step, we excluded some other more insignificant variables and additionally included
psychosocial variables (those for which multicollinearity was acceptable).

RESULTS

Sanitation conditions

Of 549 households that were originally sampled, 422 owned latrines, which means 77% latrine coverage. The 62% of respon-
dents from latrine-owning households reported that they always use their latrine for defecation when at home or nearby, and
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another 22% stated that they mostly use their latrine. The remaining 16% admitted that they use latrines only sometimes or

rarely in at least one of the time spells that we asked for (dry and rainy seasons and day-time and night-time). The latrine
quality score for this subgroup was significantly lower than for the rest of the respondents. The findings above imply that
around 38% of households in the study area used OD as their main defecation practice. This is not far from the respondents’

estimates of the OD rates in their villages – on average, they estimated an OD rate of 30%. In addition, latrine use was con-
siderably lower for children (aged 5–15), particularly in the rain-season and night-time. More than half of latrine-owning
households with children admitted that their kids rarely use latrines.

The supply of hygienic latrine components (slabs in particular) and sanitation services was almost non-existent in the study

area. Only a minor share of 14% of households reported that they have ever used some sanitation services. These predomi-
nantly involved general tasks such as the digging of pits or crafting or fixing latrine superstructures.

Quality of latrines

Except for one latrine with a ventilated pit, all sanitation facilities identified in our survey were simple dry unventilated single-
pit latrines. Figure 2 provides some illustrative examples. On average, they were located 18 m from the living house. They

were made almost exclusively of locally available and often non-durable materials. The observed maximum value of the
latrine quality score was five of the total six considered dimensions with an average of 2.87 and SD 0.88. Only 55% of latrines
had solid walls ensuring privacy, only 37% of them had functional doors, and even fewer (27%) had functional roofs.

Although the majority of surveyed latrines (82%) had some slab platform, their functionality regarding the separation of
faeces from human contact was often disputable. The slabs were mostly made of logs, stones, and mud and only 32% of

Figure 2 | Examples of latrines in the study area. Notes: Pictures A and C show an improved pit latrine with a roof, solid walls, and a solid
plastered slab platform, respectively. Pictures B and D are the examples of low-quality nondurable latrines typical for the study area.
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them were assessed as easily cleanable. No functional handwashing facilities were found at the inspected latrines. However,

88% of respondents reported that they always or mostly wash their hands after defecation at home, mainly due to water
scarcity.

Table 1 presents results from the analysis of correlates of latrine quality score. Two demographic variables in terms of

family size and the presence of children under 5 years of age were identified as the statistically significant predictors with
positive relationships to latrine quality in the first and second (for family size) models. However, their regression coefficients
were relatively weak and became statistically insignificant when we additionally included psychosocial variables in the third
regression model. Of the socioeconomic variables, only those that distinguished households that primarily depend on casual

Table 1 | Predictors of latrine quality score (linear regressions)

(1) (2) (3)

Beta
coefficient

Standard
errors

Beta
coefficient

Standard
errors

Beta
coefficient

Standard
errors

Intercept 2.959 0.882** 3.813 0.756** 2.621 0.291**

If female respondent (binary variable) 0.093 0.103 0.106 0.081 0.055 0.073

If female household head (binary variable) 0.333 0.215 0.267 0.231

No formal education of respondent (binary variable) 0.105 0.193

Age of respondent (continuous variable measured in years) 0.008 0.006

Presence of children under 5 years in household (binary
variable)

0.212 0.090* 0.123 0.090 0.092 0.064

Family size (continuous variable measured in number of
persons)

0.064 0.020** 0.058 0.022* 0.042 0.021

Casual labour as primary source of livelihood (binary
variable)

0.444 0.142* 0.487 0.127** 0.566 0.123**

If socioeconomic situation improved over past 2 years
(binary variable)

0.156 0.101 0.141 0.085

Household income (continuous variable measured in
Ethiopian Birr; in logarithms)

0.358 0.257 0.450 0.240

Sanitation-related objective variables:

Reported use of sanitation services (binary variable) 0.089 0.091

Reported improvement of latrine in past 2 years (binary
variable)

0.340 0.112* 0.297 0.084**

Reported that current latrine is better than first one (binary
variable)

0.455 0.138** 0.263 0.117*

Sanitation-related psychosocial variables:

Perceived vulnerability to diarrhoea (binary variable
distinguishing respondents who reported that it is likely
that someone from their households would get diarrhoea
in the next 3 months)

0.359 0.100**

Perceived severity of impacts of diarrhoea (share of those
who reported that getting diarrhoea would have quite or
very serious impacts on their daily life)

0.273 0.108*

Agreed that other people in village think that respondent’s
family use latrine (binary variable)

0.750 0.270*

Reported satisfaction with current defecation practice
(binary variable)

0.429 0.083**

R2 (adjusted R2) 0.130 (0.111) 0.222 (0.203) 0.302 (0.285)

Notes: **Statistically significant at p-level, 0.01, *p-level, 0.05. Accounted for data clustering at kebele level. Some other variables were also examined but not included in the

models presented here because they were not statistically significant or because of the multicollinearity. Construction of all variables and their descriptive statistics are provided in

Supplementary materials S3.
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labour (agricultural wage labourers) from the rest of households (mostly farmers) revealed a negative relationship with latrine

quality. The effect was comparatively strong and statistically significant across all three model specifications. Expectably, two
variables that recorded whether there had been any improvements in latrines in the past 2 years were positively correlated
with the latrine quality score. This was not the case for the reported use of sanitation services, which may be explained by

the nature of these services (digging the pits and/or basic construction works).
The sanitation-related psychosocial variables were comparatively more important predictors of latrine quality (model 3 in

Table 1). Interestingly, the measure of perceived vulnerability to diarrheal disease showed a negative relationship with latrine
quality, while that for perceived severity was positive. The variables of injunctive but not descriptive social norms were stat-

istically significant in terms of norm perception. Satisfaction with the current sanitation practices was positively related to
latrine quality. On the other hand, some intuitively relevant psychosocial variables, such as measures of hygiene and sani-
tation knowledge, recognition of the benefits of latrines (their various types), or social context variables (social trust,

identification, cohesion), were not statistically significant predictors of latrine quality.

Perceived problems and preferences

Despite the generally poor quality of latrines, 63% of respondents reported satisfaction with their current sanitation practice,
and nearly a quarter of respondents didn’t recognize (reported) any disadvantages or weaknesses of their latrines. The most

frequent problems and disadvantages were the nondurability of latrine (32% of respondents), flooding (26%), bad smell, con-
centration of flies, and maintenance costs (each mentioned by 25–30% of respondents). By contrast, concerns about possible
safety risks, health risks, or adverse effects of latrines on the environment were considerably less frequent (mentioned by less

than 5% of respondents). These observations can be directly related to the fact that the majority of respondents (61%) expli-
citly stated that they believe that the use of their latrine helps them to avoid diseases.

In addition, we asked respondents to compare the importance of particular components of pit latrines prevalent in the
study area (Table 2). Pit size was clearly perceived as the most important latrine attribute, followed by solid walls, a solid

slab platform, and functional doors.

Past improvements of latrines

Only 10% of households in the sample adopted latrines recently, while for 43% it was more than 1 year ago, and for 40% it
was more than 5 years before our survey. For nearly all households in our sample (94%) the present latrine was not their first

latrine. The usual durability of sanitation facilities in the surveyed area was between 2 and 5 years. When a pit gets full, it is
covered by soil and a new pit is dug elsewhere.

Nearly two-thirds of households (70%) stated that their current latrines are better than their initial sanitation facilities.

Although this might indicate possible gradual upgrading, qualitative descriptions of recent improvements suggested that
these are mostly limited to regular maintenance tasks. Table 3 classifies households according to the types of reported
improvements. We can see that only less than a third of households didn’t undertake any improvements and that this sub-

group of households had significantly lower quality of their latrines. Nearly a third of households undertook the
significant reconstruction of their latrines, which mostly comprised new latrine constructions either due to exhausting pit
capacity or due to their collapses. The rest of the households (38%) reported various minor improvements. These were
mostly repairs of walls, roofs, doors, or floors and less often also pits enlargements or solidifications. Interestingly, the average

Table 2 | Importance of latrine components

Latrine component Times reported among three most important components of latrine (of 412 responses)

Large pit (depth) 377 (92%)

Solid walls 241 (58%)

Solid floor (slab) 182 (44%)

Functional doors 180 (44%)

Solid roof 121 (29%)

Functional light 72 (17%)

Wash facility 58 (14%)
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quality score for this subgroup was higher than for those who substantially reconstructed their facilities, though the difference
was not statistically significant. It suggests that newly rebuilt latrines tend not to be of better quality than previous ones.

Willingness to improve latrine

Nearly two-thirds of respondents (61%) reported an intention to improve their latrines in the near future (Table 4). Of 232

respondents who answered an open-ended question on the nature of planned improvements, 47% wanted to construct an
entirely new latrine, 40% planned to improve the roof, 28% doors, 17% slabs, and 16% walls. Other specific plans were
rarely reported.

Ensuring more privacy was the most frequent motivation for latrine improvement (expressed by 42% of those with an inten-

tion to improve latrine) followed by safety (36%), comfort (21%), and reduction of health risk (17%). On the other hand, the
most frequent reason for the lack of willingness to improve was that the current latrine is satisfactory (reported by 41% of
those with no intention to improve), followed by high costs (21%), and a lack of materials (12%). The relatively rare occur-

rence of health-related motivations for latrine improvement (17%) can be compared to the considerably more frequently
reported health-related motivations for the initial latrine adoption (79%) and for the current latrine use (61%).

Table 4 shows that the predictive power of variables examined in this survey with respect to the willingness to improve

latrines was generally low. None of the demographic and socioeconomic variables was statistically significant. There was
a positive relationship between the willingness to improve and latrine quality identified in model 2, though it became statisti-
cally insignificant when we additionally included psychosocial variables in model 3. This is a counterintuitive finding which

contradicts an expectation that people who have comparatively worse sanitation facilities would be more interested in their
improvement. The perception of vulnerability to diarrhoeal disease was positively related to the willingness to improve the
latrine. By contrast, knowledge of sanitation and hygiene messages was negatively associated with this outcome. Rather sur-
prisingly, none of the other variables that were also examined as potentially consequential predictors of the willingness to

improve latrines were found to be statistically significant.

DISCUSSION

The latrine coverage in our study area was 77%, which is close to 79% estimated for Ethiopia by the UNICEF/WHO Joint

Monitoring Programme (UNICEF/WHO 2019). In our survey, 12% of latrine-owning households admitted OD as their main
defecation practice. This can be compared to the 16% rate of OD-free slippage identified in a systematic review by Abebe &
Tucho (2020). It means that basic sanitation indices revealed for our study area are similar to the national estimates and that

the findings of this paper may have a wider relevance beyond the context of this study.
Previous research on household-level sanitation in Ethiopia predominantly examined the initial adoption and availability of

latrines. In spite of the fact that the majority of sanitation facilities across rural Ethiopia are considered to be unsafe
(UNICEF/WHO 2019), issues around the sustainability and upgrading of latrines have been much less studied (Novotný

& Mamo 2022). Our survey also documented the generally low quality of inspected latrines. Nearly all sanitation facilities
in the study area were unventilated pit latrines constructed from local and mostly nondurable materials. On average, they
met only 2.8 of the total six latrine quality dimensions determined based on multiple latrine parameters observed in the

survey.
Almost all households in our sample had already rebuilt their latrines at least once prior to our survey. More than two-

thirds of them (70%) reported some improvements in their latrines in the past 2 years. For one-third of households, these

Table 3 | Latrine quality score disaggregated by responses on question ‘Within the past 2 years did you make any improvements to your
latrine?’

N % Average of latrine quality score

Yes, significant reconstruction 134 32 2.96

Yes, minor improvements 163 38 3.07

No, our latrine is more or less the same 118 28 2.57

No, condition of our latrine deteriorated 7 2 1.88

Total 422 100 2.87
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changes mostly involved basic repairs of latrines’ superstructure, while another third rebuilt their latrines completely due to
either collapses or full pits. The mean quality scores for both these subgroups were comparatively higher than for the rest of

the households, but still quite low. Our results thus did not show any substantial shifts up through the sanitation ladder. Simi-
lar findings were documented by Crocker et al. (2017) or Mamo et al. (2023).

Despite the generally low quality of latrines in our sample, the majority of their users (63%) expressed satisfaction with their
sanitation situation. Unlike in Novotný et al. (2017), satisfaction was positively related to latrine quality, indicating that users

do acknowledge the benefits associated with comparatively better facilities. However, this recognition does not translate into
their plans to improve latrines as suggested by the absence of a relationship between the willingness to improve and satisfac-
tion with the current sanitation situation. In other words, an intuitive assumption that dissatisfaction with one's own

sanitation situation would catalyse the interest in improving this situation seems to not hold in the context of our study.
This inference might appear incompatible with the observation that the majority of households in our sample (61%) reported
plans to improve their latrines in the near future. However, the willingness to improve was positively related to latrine quality,

Table 4 | Predictors of willingness to upgrade latrine (binary logistic regression)

(1) (2) (3)

Beta
coefficient

Standard
errors

Beta
coefficient

Standard
errors

Beta
coefficient

Standard
errors

Intercept 3.365 2.486 2.019 2.267 0.528 2.531

If female respondent (binary variable) 0.136 0.185 0.029 0.196 0.074 0.199

If female household head (binary variable) 0.582 0.446 0.458 0.454 0.591 0.503

No formal education of respondent (binary variable) 0.206 0.265 0.316 0.249 0.136 0.328

Age of respondent (continuous variable measured in years) 0.024 0.012 0.021 0.013

If children under 5 years in family (binary variable) 0.356 0.263 0.194 0.268 0.041 0.272

Family size (continuous variable measured in number of
family members)

0.044 0.070 0.041 0.070

Casual labour as primary source of livelihood (binary
variable)

0.186 0.231

If socioeconomic situation improved over past 2 years
(binary variable)

0.375 0.272

Household income (continuous variable measured in
Ethiopian Birr; in logarithms)

1.306 0.852 0.786 0.812 0.749 0.756

Sanitation-related objective variables:

Composite score of latrine quality (continuous variable) 0.238 0.091* 0.227 0.106

Reported use of sanitation services (binary variable) 0.220 0.243

Reported improvement of latrine in past 2 years (binary
variable)

0.195 0.223

Reported that current latrine is better than first one (binary
variable)

0.156 0.367

Sanitation-related psychosocial variables:

Perceived vulnerability to diarrhoea (binary variable
distinguishing respondents who reported that it is likely
that someone from their households would get diarrhoea
in the next 3 months)

1.094 0.245**

Knowledge of sanitation and hygiene messages (continuous
variable measured as quantity of relevant messages
recalled)

0.131 0.039**

Nagelkerke R2 (Cox & Snell R2) 0.051 (0.038) 0.053 (0.039) 0.137 (0.101)

Notes: **Statistically significant at p-level, 0.01, *p-level, 0.05. Accounted for data clustering at kebele level. Some other variables were also examined but not included into the

models presented here because they were not statistically significant or because of the multicollinearity. Construction of all variables and their descriptive statistics are provided in

Supplementary materials S3.
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which indicates that the poor latrine quality is itself not a major motivation for its improvement. The reported plans to

improve mostly referred to the reconstructions and maintenance tasks rather than to upgrade the functionality.
Accordingly, a large pit was clearly seen as the most important latrine attribute. As in Goddard et al. (2018), we found that

the solid slab, which is commonly regarded as a key aspect of a hygienic pit latrine, was perceived as comparatively less

important. Similarly, issues around the limited lifespan and durability, together with privacy for users, prevailed in the discus-
sions of motivations for latrine improvement, while motivations to reduce health risks or enhance user safety were rarely
mentioned. Interestingly, however, our respondents were generally convinced about the health benefits of their latrines.
All these findings suggest that there is an inadequate understanding of how a hygienic latrine works for preventing the trans-

mission of pathogens. Such a conclusion is further supported by the fact that the measures of hygiene and sanitation
knowledge were not related to latrine quality in our survey and, moreover, their relationship with the willingness to improve
was negative. There is an apparent need to enhance the understanding about what are the key attributes of hygienic latrines.

This was underplayed in the previous sanitation campaigns in Ethiopia. It seems that they created a widespread but super-
ficial normative perception of the inevitably positive health benefits of latrines, irrespective of their technical standards.

Research literature from other countries than Ethiopia show that the socioeconomic situation of households represents a

major factor for the investments of households into hygienic sanitation (Gross & Günther 2014; Simiyu 2017; Turrén-Cruz
et al. 2020; Tiwari et al. 2022). In our study, however, we did not identify any relationship between the latrine quality and
household income, wealth or attained education. We think that it is related to the type of latrines used in the study area.

Their construction requires some manpower, suitable space, and basic local materials. They were predominantly self-con-
structed and only very rarely contained commercially purchased components. For adopting these facilities, the
socioeconomic situation of households does not appear to be a crucial barrier. A sole socioeconomic variable that was
the statistically significant predictor of latrine quality in our regression analysis was the dependence of households on

casual agricultural labour. Although reporting comparatively higher income, this subgroup of families revealed significantly
lower quality of latrines. This may just be due to their worse access to land and local materials.

That socioeconomic factors did not predict the quality of latrines in our sample obviously does not mean that they are

unimportant in the present context. The contrary is true with respect to the prospective upgrading of local sanitation con-
ditions. The documented socioeconomic situation in the study area predetermines the generally very low purchasing
power of the local population. It undermines the development of a local supply of hygienic sanitation products and services

on a commercial basis. Such services were non-existent in the surveyed area at the time of our survey. Identifying and sup-
porting local-level sanitation actors is obviously another key challenge. However, it is unlikely that this will be possible
without bolstering the purchasing power of local people. While the no-subsidy approach was used to initiate latrine adoption
in Ethiopia, financial and/or material incentives would be instrumental and very probably required for facilitating latrine

upgrading (Gebremariam & Tsehaye 2019; Tamene & Afework 2021; Afework et al. 2022; Mamo et al. 2023).
Finally, let us mention some limitations of this study. First, we used cross-sectional data and the relationships identified in

our regression analyses represent statistical associations only. Reverse causality may be particularly an issue when interpret-

ing results on the role of psychosocial predictors. Second, the quality of latrines was measured through direct observations of
latrine attributes. Although practically feasible, the latrine quality score considered here is obviously only a very crude proxy
measure of the effectiveness of latrines regarding the reduction of pathogens as well as concerning the comfort and safety of

users. Third, previous community-based sanitation campaigns implemented in the study area utilized social and institutional
surveillance. It established a strong perception of the injunctive social norms around latrine use. As such, what the respon-
dents reported on their sanitation-related behaviours and preferences may thus involve a social desirability bias.

CONCLUSION

This study examined the quality of latrines and their improvements at the household level in the Loka Abaya district, South

Ethiopia. The former was analysed based on direct observations and the latter by retrospective recalls and questions on pre-
ferences and future plans concerning latrine upgrading. The quality of latrines in our sample was low, questioning their
positive effects on human health. In spite of this fact, the majority of respondents reported satisfaction with their sanitation

situation. The prevalence of past latrine improvements and the willingness to improve latrines in the near future were high.
However, they rarely addressed substantial functional upgrading and mostly involved regular maintenance and reconstruc-
tion due to the low durability of sanitation infrastructure. Our findings showed that there is an inadequate understanding
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about what are the key attributes of hygienic latrines. Together with the low purchasing power of local people, it impairs

demand for hygienic sanitation and prevents the development of the respective supply chains. It implies a need for sanitation
subsidies or material support, community education about the means of hygienic sanitation, and promotion of hygienic sani-
tation infrastructure. Both sanitation interventions and research should concentrate more on the sustainability and quality of

sanitation facilities and not solely on increasing latrine coverage.
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Novotný, J., Hasman, J. & Lepič, M. 2018b Contextual factors and motivations affecting rural community sanitation in low-and middle-

income countries: a systematic review. International Journal of Hygiene and Environmental Health 221 (2), 121–133.
Sclar, G. D., Penakalapati, G., Amato, H. K., Garn, J. V., Alexander, K., Freeman, M. C., Boisson, S., Medlicott, K. O. & Clasen, T. 2016

Assessing the impact of sanitation on indicators of fecal exposure along principal transmission pathways: a systematic review.
International Journal of Hygiene and Environmental Health 219 (8), 709–723.

Simiyu, S. 2017 Preference for and characteristics of an appropriate sanitation technology for the slums of Kisumu, Kenya. International
Journal of Urban Sustainable Development 9 (3), 300–312.

Tamene, A. & Afework, A. 2021 Exploring barriers to the adoption and utilization of improved latrine facilities in rural Ethiopia: an
Integrated Behavioral Model for Water, Sanitation and Hygiene (IBM-WASH) approach. PloS One 16 (1), e0245289.

Tiwari, P., Tirumala, R. D. & Shukla, J. 2022 Household choices of sanitation infrastructure and impact on disease in India. Environment and
Planning B: Urban Analytics and City Science 49 (8), 2054–2071.

Turrén-Cruz, T., García-Rodríguez, J. A., Peimbert-García, R. E. & López Zavala, M. Á. 2020 An approach incorporating user preferences in
the design of sanitation systems and its application in the rural communities of Chiapas, Mexico. Sustainability 12 (3), 1024.

UNICEF/WHO 2019 Progress on Household Drinking Water, Sanitation and Hygiene 2000–2017. Special Focus on Inequalities. United
Nations Children’s Fund (UNICEF) and World Health Organization (WHO), New York.

Venkataramanan, V., Crocker, J., Karon, A. & Bartram, J. 2018 Community-led total sanitation: a mixed-methods systematic review of
evidence and its quality. Environ Health Perspect 126 (2), 026001.

Zeleke, D. A., Gelaye, K. A. & Mekonnen, F. A. 2019 Community-led total sanitation and the rate of latrine ownership. BMC Research Notes
12 (1), 1–5.

First received 17 December 2022; accepted in revised form 19 April 2023. Available online 2 May 2023

Journal of Water, Sanitation and Hygiene for Development Vol 13 No 5, 349

Downloaded from http://iwaponline.com/washdev/article-pdf/13/5/339/1225200/washdev0130339.pdf
by guest
on 07 June 2023

http://dx.doi.org/10.1186/1471-2458-13-1015
http://dx.doi.org/10.1186/1471-2458-13-1015
http://dx.doi.org/10.1186/1471-2458-13-1015
http://dx.doi.org/10.1021/es503945x
http://dx.doi.org/10.1093/heapro/day070
http://dx.doi.org/10.1371/journal.pgph.0000056
http://dx.doi.org/10.1371/journal.pgph.0000056
http://dx.doi.org/10.1371/journal.pgph.0000056
http://dx.doi.org/10.1186/s13104-018-4038-6
http://dx.doi.org/10.1186/s13104-018-4038-6
http://dx.doi.org/10.1111/tmi.13163
http://dx.doi.org/10.1111/tmi.13163
http://dx.doi.org/10.1002/2014WR015899
http://dx.doi.org/10.1371/journal.pone.0067951
http://dx.doi.org/10.1371/journal.pone.0067951
http://dx.doi.org/10.1080/09603123.2011.650156
http://dx.doi.org/10.1080/09603123.2011.650156
http://dx.doi.org/10.1186/s12889-022-13822-5
http://dx.doi.org/10.3390/ijerph14070794
http://dx.doi.org/10.3390/ijerph14070794
http://dx.doi.org/10.1016/j.jrurstud.2018.08.003
http://dx.doi.org/10.1016/j.ijheh.2017.10.018
http://dx.doi.org/10.1016/j.ijheh.2017.10.018
http://dx.doi.org/10.1016/j.ijheh.2016.09.021
http://dx.doi.org/10.1080/19463138.2017.1325366
http://dx.doi.org/10.1371/journal.pone.0245289
http://dx.doi.org/10.1371/journal.pone.0245289
http://dx.doi.org/10.3390/su12031024
http://dx.doi.org/10.3390/su12031024
http://dx.doi.org/10.1289/EHP1965
http://dx.doi.org/10.1289/EHP1965
http://dx.doi.org/10.1186/s13104-019-4066-x


 

4) Mamo, B. G., & Novotný, J. (2024). Promotion of market-based sanitation in 

Ethiopia: a case study from Wolaita zone. Health Promotion International, 39(2), 

daae034.  

Share of authorship 60% 

 



Health Promotion International, 2024, 39, daae034
https://doi.org/10.1093/heapro/daae034
Article

© The Author(s) 2024. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs licence (https://
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and distribution of the work, in any medium, 
provided the original work is not altered or transformed in any way, and that the work is properly cited. For commercial re-use, please 
contact reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained through our RightsLink 
service via the Permissions link on the article page on our site—for further information please contact journals.permissions@oup.com.

Article

Promotion of market-based sanitation in Ethiopia:  
a case study from Wolaita zone
Biruk Getachew Mamo*,  and Josef Novotný
Department of Social Geography and Regional Development, Faculty of Science, Charles University, Albertov 6, 128 00 Prague 2, 
Czechia 
*Corresponding author. E-mail: birukget619@gmail.com

Abstract 
Ethiopia increased the availability of latrines notably, but the sanitation facilities rarely meet hygienic standards. Therefore, the 
market-based sanitation (MBS) programme has been implemented across the country for nearly a decade to expand the market 
and boost the demand for hygienic sanitation products and services. While it does not seem that the MBS would bring any nota-
ble change in sanitation conditions so far, its implementation challenges are not adequately understood. To address this gap, this 
article delves into the grassroots-level implementation of MBS in the Wolaita zone. The study relies on qualitative data gathered 
through interviews with various stakeholders, examining both demand- and supply-side challenges. Some issues identified were 
external to MBS implementation, such as high inflation and an unstable political and security situation in Ethiopia. Additionally, 
the study reveals that more general deficiencies of the Ethiopian health extension program, including the stress and discourage-
ment of local change agents (health extension workers, health development army members) due to workloads and low remu-
neration, have adversely impacted MBS delivery. The implementation of MBS has also not effectively addressed the affordability 
of hygienic sanitation products. On the supply side, economic constraints and organizational inefficiencies have hindered the 
development of the sanitation market, preventing it from reaching a critical mass. Our research suggests that MBS alone will not 
suffice to improve sanitation in Ethiopia.
Keywords: Ethiopia, market-based sanitation, supply of sanitation products, demand for sanitation products, latrine quality

INTRODUCTION
Promoting hygienic, safe, and sustainable sanitation 
is a collective aim for governments, policymakers, 
and stakeholders, crucial for human health and over-
all well-being (UN, 2015). While numerous coun-
tries, especially in the global south, strive to meet 
the Sustainable Development Goal’s sanitation target 
through localized efforts, success levels vary (WHO, 
2022). Ethiopia, with a sizable population and initially 
low sanitation rates, significantly influences global 
indicators due to its population size and baseline san-
itation rates.

Over the past two decades, Ethiopia has made sub-
stantial progress in increasing toilet coverage. This 
achievement is primarily attributed to the national san-
itation strategy (FMOH, 2011; Humňalová and Ficek, 

2023), which was implemented through the Health 
Extension Program—HEP (Assefa et al., 2019). A prom-
inent approach within this strategy was the Ethiopian 
adaptation of Community-Led Total Sanitation and 
Hygiene, building upon the Community-Led Total 
Sanitation (CLTS) approach (Crocker et al., 2017; 
Novotný et al., 2018a). However, the increased latrine 
coverage often compromised quality, using low-cost, 
locally available materials, resulting in sustainability 
issues, collapses, and a resurgence of open defecation 
(Abebe and Tucho, 2020; UNICEF, 2020; Novotný 
and Mamo, 2022; Kouassi et al., 2023). Research indi-
cates that relying solely on the CLTS approach may not 
be sufficient for achieving hygienic sanitation (Cavill 
et  al., 2015; Crocker et al., 2017; Novotný et  al., 
2018b; Ficek and Novotný, 2019). Consequently, in 
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2013, sanitation marketing was introduced in Ethiopia 
to complement CLTS and enhance access to hygienic 
sanitation, although both its scale and outcomes fell 
short of expectations (FMOH, 2013).

Recognizing the challenges, in 2019, the ‘Total 
Sanitation to End Open Defecation and Urination’ 
campaign was launched with the goal of making 
Ethiopia open defecation free by 2024 (FMOH, 2019). 
As a part of the effort, the Ethiopian government 
revised the national sanitation marketing guidelines 
and renewed the approach as the market-based sani-
tation (MBS) programme (FMOH, 2020). It was initi-
ated in 2020 with the aim of expanding the market for 
sanitation products and services, improving their sup-
ply and boosting demand through subsidies and behav-
ioural measures (FMOH, 2022; Phillips et al., 2022; 
USAID, 2023). The MBS supports the establishment 
of local business enterprises and provides them with 
training in the production, installation, and promotion 
of improved sanitation products to rural households 
(Schau-Jones, 2011; Sparkman, 2013; O’Keefe et al., 
2015). The government handles the establishment and 
legalization of these enterprises, while development 
partners provide training and financial and material 
support. MBS has also been integrated with the HEP 
to ensure the promotion of sanitation products to 
households through door-to-door visits, community 
mobilization activities, and monitoring by the health 
extension workers (HEWs), members of the women’s 
community organizations known as the health devel-
opment army (HDAs), and kebele (village) administra-
tion (FMOH, 2020; see also Medhanyie et al., 2012; 
Maes et al., 2015).

The implementation of MBS has challenges (e.g., 
Schaub-Jones, 2011; Barrington et al., 2017; Agarwal 
et al., 2020). While promotional activities can improve 
demand and facilitate a suitable environment at the 
initial stage, dissemination of the products, business 
financing, and the creation of viable local markets in 
later stages are critical steps that are not easy to accom-
plish. A recent study from Southern Ethiopia reported 
that households tend to underestimate the market price 
of sanitation products such as prefabricated hygienic 
slabs, sometimes expect to receive them for free, and 
that these products are often unaffordable for them 
(Mamo et al., 2023a, 2023b). Recent inflation adds to 
this concern notably, as it is expected to soar the price 
of factory and locally constructed items, presenting 
a major challenge for both suppliers and consumers 
(Sisay et al., 2022; Tolasa et al., 2022). The government 
has designed a policy to subsidize sanitation products 
under certain conditions, but it is not yet in effect 
(FMOH, 2022). While the MBS has thus remained a 
major sanitation promotion programme in Ethiopia, 
little research studied its grassroots implementation.

Prior research, conducted partly in the same area as 
this paper, confirmed the relatively high latrine cov-
erage associated with poor-quality latrines and mini-
mal upgrades over time. Households often construct 
latrines independently, lacking basic construction 
skills, leading to structural collapses. The CLTS pro-
gram, in place for over a decade, didn’t address these 
challenges (Novotný et al., 2018a, 2018b; Mamo et al., 
2023a, 2023b).

In this context, this article aims to fill the gap with 
the objective of examining the MBS implementation in 
a case study from the Wolaita zone, where the 5-year 
MBS projects were implemented in the six selected 
districts. The study draws on the qualitative data col-
lected through semi-structured interviews and focus 
group discussions (FGDs) with various actors (key 
informants) involved or knowledgeable about both 
the demand- and supply-side issues around the MBS 
implementation and, more generally, the sanitation sit-
uation in the study area.

DATA AND METHODS
Data collection
The study is based on field research conducted in four 
districts of Wolaita zone: Humbo, Damot Gale, Damot 
Pullassa and Damot Sore. These districts were chosen 
for the MBS project due to favourable conditions for 
initial large-scale proof-of-concept development and 
testing. In each district, we purposely sampled two 
kebeles based on consultation with the zonal, woreda, 
and NGO representatives and considering their perfor-
mance to cover one kebele with high performance and 

Contribution to Health Promotion

• The MBS program has been implemented in 
Ethiopia to address the prevalence of unhy-
gienic sanitation facilities, but its challenges 
are not adequately understood. This article 
aims to address this gap through a qualita-
tive case study from Southern Ethiopia.

• Unaffordability remains a major barrier, 
coupled with the distress and demotivation 
of local change agents. On the supply side, 
limited access to capital and organizational 
instability of local enterprises are some 
notable issues. Conflict and inflation exac-
erbated these problems.

• Achieving hygienic sanitation in Ethiopia is 
unlikely through the MBS approach alone; 
additional investments in the development 
of the sanitation sector are necessary.
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the other with low performance regarding promotion, 
sales, and community engagement on the improved 
sanitation products implementation.

Data were collected between August 2022 and 
September 2022 through key informant interviews and 
FGDs. Prior to the interviews, we communicated the 
research purpose to project implementers. Participants 
were selected based on their involvement at various 
levels, and findings are presented anonymously using 
positions or responsibilities. Drawing from our prior 
research in the study area, relevant literature and prac-
tical experience in the water, sanitation and hygiene 
(WASH) sector in Ethiopia, we developed an interview 
guide covering topics such as the local sanitation sit-
uation, challenges in hygienic sanitation, micro-level 
WASH enterprises in MBS and institutional support. 
The guide, in English, was translated into local lan-
guages (Wolaytta Doonaa and Amharic). Wolaytta 
Doonaa was used for kebele-level interviews, and 
Amharic for zonal, district and NGO interviews, based 
on interviewee preferences. The first author, fluent in 
Wolaytta Doonaa and Amharic, conducted interviews 
and recorded, transcribed and translated them into 
English for analysis. Transcriptions were verified for 
accuracy by a linguist from Wolaita Sodo University, 
not involved in the study. The study complies with 
the Consolidate Criteria for Reporting Qualitative 
Research (Supplementary Material A; Tong et al., 
2007).

Data analysis
For this research, we employed a deductive–inductive 
approach to theme identification (Braun and Clarke, 
2006; Bradley et al., 2007). Initially, we developed a 
thematic framework based on pre-existing knowl-
edge that was used for an interview guide. In the data 
analysis, we found that the predefined main themes 
effectively captured the data, with minor revisions. 
We covered five main themes, as follows: (i) concep-
tion of the hygienic toilet and its core components; (ii) 
availability and quality of latrines in the study area 
and the changes through time; (iii) demand-side issues; 
(iv) supply-side issues; (v) institutional and political 
support. Within each main theme, we identified more 
specific codes through inductive analysis of the data 
corresponding to more specific aspects of the knowl-
edge of hygienic toilets and their quality parameters, 
sanitation behaviours, institutional and political barri-
ers, strategies for promoting improved sanitation prod-
ucts, or financial constraints on both the demand and 
supply sides, among other specific topics. We observed 
that these themes were interconnected. For example, 
specific financial constraints were identified as con-
straints on both the supply and demand sides. This 
insight provided additional context for reporting the 

main themes. When presenting our findings, we cate-
gorized these subthemes under their respective main 
themes.

The first author coded the data. The second author 
examined the organization of the data to analyse the-
matic results and present findings. Due to a language 
barrier, the second author could only participate in 
the data analysis after the material was translated into 
English. Data were analysed using NVivo software.

FINDINGS
After providing a brief description of the study partici-
pants, the findings are presented according to the main 
themes as follows: comments on the sanitation situa-
tion in the study area, description of the MBS imple-
mentation, supply of sanitation products, demand 
for sanitation products and institutional and political 
support.

Characterization of the study participants
In total, 30 key informant interviews and 8 FGDs 
were conducted with different stakeholders at zonal, 
district and kebele levels. The kebele-level interviewees 
included HEWs (8 interviews), HDAs (8 FGDs), kebele 
leaders (4 interviews) and sales agents (4 interviews). In 
addition, we interviewed representatives of local enter-
prises established with the support from the WASH 
projects (8 interviews). The district-level interviews 
were conducted with the WASH focal persons from 
each selected district health office (4 interviews). The 
zonal-level interviewees were the WASH focal persons 
from the zonal health department and the WASH pro-
gram officers from the NGOs (2 interviews). In total, 
there were 86 participants in the study, of which 68 
were women and 18 were men. More than half of the 
study participants were in the age group 25–34 (60%). 
The average age of the key informant interview par-
ticipants was 31 and most of them attended college or 
university (87%). All the FGD attendants were female, 
with 56 participants.

Sanitation situation in the study area
Interviews confirmed that open defecation has become 
less prevalent over the past decade or so but was not 
eliminated. However, both the share of improved 
latrines and the quality of sanitation facilities remain 
low. Wooden log slabs, occasionally plastered with 
mud or cement, are commonly used. Local sanitation 
services, including those from the private sector, are 
underutilized. In the past, the promotion of latrine 
construction encouraged any type of latrine. However, 
a new procedure implemented by the zonal health 
department now requires households to have an iron-
sheet (tin roof) latrine in practice. The promotion also 
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includes other parts such as the pit, slab and door. 
According to several interviewees, the number of 
households with tin-roofed latrines and plastered walls 
is steadily increasing due to these changes. Illustrative 
quotes are as follows:

We are exclusively promoting improved latrines 
transitioning (maintaining or upgrading the latrine) 
from grass-roofed to tin-roofed latrines, which have 
a washable solid slab, wall, roof, door, and so on. 
(WASH Officer, Zonal Health Department)
We encourage households to construct tin-roofed 
latrines. In our kebele, around 30% of HHS 
changed their latrines to tin-roofed latrines. (HEW, 
Koyisha Wangala)

However, the participants also mentioned that the 
situation is not homogenous and the speed of transi-
tion to improved sanitation facilities varies between 
kebeles. While most households have been receptive to 
these changes, some have resisted due to financial costs 
(as will be discussed below). The shared opinion was 
that community members are expected to comply, with 
enforcement overseen by HDAs, HEWs and kebele 
administrators.

MBS in the study area
To tackle latrine quality, improved sanitation prod-
ucts such as prefabricated slabs have been promoted 
through the MBS. As of our survey, these initiatives 
were ongoing, hindering a conclusive assessment 
of their impact on sanitation conditions. Interview 
insights, however, indicate that the scale of MBS pro-
jects is limited, and they encounter numerous chal-
lenges. Efforts to use sanitation marketing in the study 
area date well back before the implementation of the 
MBS promotion discussed in this study but they were 
rather scattered and not wide enough:

Sanitation marketing was started a long time ago, 
but it was in the last five years it has been imple-
mented in an organized way. It is being imple-
mented in six districts in our zone (Wolaita) by 
two big projects called TRANSFORM-WASH 
AND GESHIYARO. (WASH Officer, Zonal Health 
Department)

Both projects mentioned were launched between 
2018 and 2019. The Geshiyaro project, by World 
Vision Ethiopia in collaboration with zonal and dis-
trict offices, aimed at preventing soil-transmitted infec-
tions, including a WASH component with MBS as 
one part (Mekete et al., 2019). The Transform WASH 
project sought to test market-based models to increase 
demand and supply of quality WASH products. It also 

aimed to develop scalable business models to support 
the OneWASH national program in marketing and pro-
moting improved WASH products and services (USAID, 
2023). In the Wolaita zone, MBS activities were imple-
mented in five districts under the Geshiyaro project 
(Damot Pullassa, Damot Gale, Damot Sore, Bollosso 
Sore and Bollosso Bonbe), while the Transform WASH 
was implemented in one district (Humbo).

Although the projects include other WASH imple-
mentation activities, for the purpose of our study, we 
only focus on the MBS part. The supply-side MBS 
activities (slab production and sales) have involved 
the establishment of local enterprises by employ-
ing mostly college graduate youths, both males and 
females, selected from different kebeles and different 
backgrounds and functioning at the cluster level (one 
cluster consists of not less than 10 kebeles).

The establishment of enterprises mainly aimed 
at unemployed youth to enable them to generate 
income while improving sanitation in their commu-
nity. (WASH Officer; NGO)

Micro and small-scale enterprises in Ethiopia, such 
as those established under the WASH projects, follow 
specific policies within a 5-year timeframe. The objec-
tive is to generate employment, ensure fair income dis-
tribution and foster enterprise growth. The enterprises 
aim for financial stability within this period, with per-
formance evaluations determining potential replace-
ment after 5 years.

“After five years of enabling themselves with 
income, they will be graduated and replaced by 
another similar enterprise.” (WASH Officer; Zonal 
Health Department)

Prior to starting slab production, the enterprises 
received 15 days of training provided by the imple-
menting NGOs in partnership with the zonal- and 
district-level health offices in practical and theoretical 
aspects of MBS, including financial management. The 
training was given by skilled trainers from the techni-
cal and vocational schools. The training covered 70% 
of practice and it also included financial management, 
bookkeeping, business projections and planning.

After training, they were provided with financial, 
construction materials (i.e. sand, gravel and rein-
forcement bars) and production tools support from 
the NGOs. The provision of production tools and 
equipment was because the tools were expensive and 
the enterprises couldn’t afford them. However, the 
support differs as per the project. An enterprise from 
the Humbo district which was under the Transform 
WASH project reported that, except the theoretical and 
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skill training, financial and material support were not 
provided.

It has been four years since I started this job. An 
NGO gave me my first round of training (theory 
and practical) on how to produce and sell sanita-
tion products. But they didn’t provide any initial 
capital. So, I asked my brother for help to give me 
some money. (Member of enterprise; Humbo)

Legalization of the enterprise establishment and 
provision of the production sites, which serve as hubs 
for the production, demonstration and sale of sanita-
tion products, were facilitated by the respective district 
governments. The shades construction was financially 
supported by the NGO in the case of the Geshiyaro 
project.

Initially, locating a suitable production site was 
challenging. However, after convincing the con-
cerned government offices, the site was given on 
lease to the producers (each site is around 250 
square meters) at a cluster level. In each of our 
implementation districts, two to three production 
centers were constructed. (WASH Officer; NGO)

But in the Transform WASH project district (i.e. 
Humbo), it is the enterprise that built the production 
shade by themselves on the site provided by the district 
government.

The government gave me only the working space, 
but not the budget nor the NGO so we were 
struggling. We constructed the shade by ourselves. 
(Member of enterprise; Humbo)

The projects endorsed sanitation slabs through door-
to-door campaigns led by HEWs, HDAs and local 
enterprises. Administrative backing came from NGOs, 
zonal and district health offices and kebele leaders. 
Influential figures, model households and designated 
promoters, including business owners, church and 
community leaders, teachers and educated individuals, 
strategically facilitated private business engagement 
and community-wide access. Agricultural officers and 
kebele administrators also joined the promotion due to 
their expertise in selling agricultural inputs and manag-
ing household loans.

To ensure inclusivity, the promotion targeted even 
the poorest households in a kebele, acknowledging 
the risk that they are more likely to still practice open 
defecation. Recognizing their right to access improved 
sanitation facilities, kebele administrators, HEWs and 
HDAs facilitate financial or material contributions 
through methods like mobilizing households within the 
same village or utilizing government financial schemes 
like the Productive Safety Net Program (Gilligan et al., 
2009; Cochrane and Tamiru, 2016). Each kebele has 
at least one sales representative overseeing savings and 
promoting slab use among households, collecting pay-
ments from households willing to purchase slabs and 
linking them to the slab producers.

Supply of sanitation products
In all four districts studied, there have been one to two 
enterprise groups that produce sanitation products at 
a cluster level. Nevertheless, the status of promotion, 
types of sanitation products and approach to sales 
differ slightly from one cluster to another. The most 
common products are concrete slabs (Figure 1). In 

Fig. 1: (a) Circular concrete slab and (b) rectangular concrete slab with plastic pan.

D
ow

nloaded from
 https://academ

ic.oup.com
/heapro/article/39/2/daae034/7643325 by 1. LF U

K - U
VI user on 12 June 2024



6 B. G. Mamo and J. Novotný

the Humbo cluster, plastic slabs were also available 
imported from abroad and transported from distribu-
tors more than 150 km away.

We produce concrete slabs in two forms (circular 
and rectangular) and we also sell plastic slab such 
as SATO Pan and SEAL Africa in different sizes. 
Initially, it was the NGO that used to deliver the 
plastic slabs to us. After a while, they stopped deliv-
ery so that they could link us with the distribu-
tors located in the regional town. So, we ourselves 
start bringing the products from the distributors. 
(Member of enterprise, Humbo)

Enterprise members reported several challenges. 
The limited supply arises from small-scale production, 
causing slabs to be intermittently unavailable even 
when households are prepared to purchase. Slab pro-
ducers attribute this to low or inconsistent demand. 
Additionally, enterprises cited the manual nature of 
the production process as a constraint on productiv-
ity, stating financial constraints prevent investments 
for improvement. The physically demanding nature of 
the work discourages slab producers, leading to a high 
turnover among members, as reported by enterprise 
leaders.

Initially, there were ten members in the enterprise, 
but due to the labor-intensive nature of the job, sev-
eral members decided to leave and seek alternative 
employment opportunities. For a short period of 
time, only five members continued. However, even-
tually, even these five members left the association 
due to administrative issues so that the establish-
ment of enterprises was done recently for the sec-
ond time. (Member of enterprise; Ade Aro)

Identified challenges in the effective supply of san-
itation products in the study area were mainly the 
issues related to transportation and delivery, instal-
lation and conflicts among enterprise members. 
Proximity to the production site offers advantages, 
while delivery and installation issues arise in distant 
kebeles, leaving households responsible for these 
tasks. Lack of guidance on technical skills results 
in some households storing slabs without installing 
them. Some of the difficulties in installation stem 
from a mismatch between slab and latrine pit sizes 
stemming from inadequate prior consultation with 
the slab producers/distributors. Additionally, despite 
the presence of skilled masons in the study area, hir-
ing them for sanitation services is uncommon. Many 
households construct their latrines independently, 
even without the necessary skills, leading to reduced 
facility lifespan.

… the challenge with a concrete slab is that some-
times the existing latrine’s pit diameter and slab 
diameter don’t match, so households need to dig 
another pit. (HDAs; FGD, Zamine Wulisho)

Although the cost of transport (~50–100 ETB (0.95–
1.9 USD)) is insignificant compared to the price of the 
slab (mentioned below), it adds stress on households 
due to the inconvenient transportation system in the 
area. In some cases, the NGO provides delivery access, 
but it is not consistent. On the other hand, the history 
of slab distribution for free by another NGO in the 
past has instilled a perception among households that 
slabs should be acquired at no cost.

When households buy a slab, they transport it by 
donkey cart. It is the household that covers the 
transportation costs. It is approximately 30–50 
ETB, depending on the household’s distance from 
the slab storage site. (HDAs; FGD, Gola Shanto)

Both projects were providing slabs to rural house-
holds through direct sales. However, specifically, the 
Geshiyaro project started partial subsidies for the tar-
geted households in the final year of the project. For 
the subsidized option, a household pays only 20% of 
the slab’s market price, while the project covers the 
rest, aiming not to leave behind the households who 
cannot afford the full price of the slab.

At the final year of the project (fifth year), we 
started implementing the subsidy for the targeted 
two types of households. The first group of house-
holds are those who are unable to contribute their 
share (households who are in the transitory food 
program), and the second group of households are 
those who can contribute at least 20% of the slab 
market price. (WASH Officer; NGO)

Income disparities among association members, 
stemming from varied earnings and the reliance of 
some of them on slab sales, create conflicts among 
them. Limited demand results in stored slabs, leading 
to unpredictable and sporadic sales that pose financial 
difficulties, particularly for members supporting fami-
lies. Additionally, a lack of business understanding and 
unrealistic profit expectations contribute to frustration 
and discouragement among members.

Despite our efforts, the slab sale did not generate 
significant profits. Eventually, all nine group mem-
bers, except for myself, left due to dissatisfaction 
with the job. The primary issues were the labor- 
intensive nature of the work and the lack of nec-
essary skills among the workers. Many individuals 
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joined the association out of unemployment, possi-
bly as a means for political appeasement. Most of 
the members made the decision to continue with 
this work until they secure alternative employment, 
preferably a stable government job. (Member of 
enterprise; Wandara Bollosso)

Demand for sanitation products
During house-to-house slab promotion, HDAs often 
encounter resistance from residents questioning the 
prioritization of a latrine over basic needs like food 
due to economic constraints. Both FGD participants 
and key informants emphasize financial limitations as 
the primary barrier. The community’s diverse financial 
circumstances lead some to afford slabs independently, 
while others require subsidies. Notably, community 
leaders and facilitators, including kebele administrative 
bodies, HDAs, HEWs, church leaders and teachers, and 
institutions at the kebele level tend to own slabs. Their 
willingness to pay is driven not only by affordability 
but also by the need to set an example and pressure 
from higher political officials.

Households with financial resources, engaged in 
business activities, and recognized as model house-
holds are more likely to afford the slab prices. 
Likewise, institutions such as schools, churches, and 
health centers can afford to install slabs due to their 
financial capabilities. (HEW; Humbo)

Promoting slab acquisition informed households 
about prices and recognized the need for finan-
cial resources, exploring various saving approaches. 
Payment options include full-upfront payment or 
half-upfront payment with the remaining amount set-
tled later. Despite the availability of local microfinance 
institutions, households in the study area prefer using 
their own funds. Common savings methods include con-
tributing fixed amounts with neighbouring households 
or saving individually until reaching the slab price, often 
using HDAs, sales agents or village associations. While a 
few households save specifically for slabs, the prevailing 
trend is saving for purposes other than slabs.

Over the last 5 years, slab prices have consistently 
increased due to escalating construction material costs, 
including factory products like cement and iron bars, 
as well as locally sourced materials such as gravel and 
sand. Initially priced from 450 ETB (8.55 USD) for 
medium sizes to 650 ETB (11.4 USD) for large sizes, 
current prices have surged to 650 ETB (12.35 USD) for 
medium slabs and 950 ETB (18.05 USD) for large slabs 
(at the time of the survey).

The escalating prices now exceed the financial 
resources of households, posing a challenge for them 
to afford the full amount upfront. Affordability issues 

stem primarily from a shortage of cash among house-
holds, hindering their ability to make purchases even 
when there is demand. Additionally, the high mar-
ket prices directly impact the promotional efforts of 
change agents (HDAs and HEWs). Consequently, these 
agents advocate for government intervention to regu-
late the market.

We wonder why the government does not control 
the market. For example, when we promote slabs 
and proper handwashing, households respond that 
we don’t even get soap to wash our children. If the 
government doesn’t know the market price which 
is above our capacity, who sent you for the promo-
tion? (HDAs; FGD, Zamine Wulisho)

However, based on the assessment of the household’s 
financial capacity, the project implementers (NGOs) 
believe that affordability does not emerge as a signif-
icant issue.

Despite the market price increment, households 
demonstrate the ability to purchase and acquire 
expensive items, investing in home improvements 
with materials that surpass the cost of slabs. (WASH 
Officer; NGO)

By contrast, it was reported by the HDAs during an 
FGD that financial constraints are a problem for the 
entire community, primarily driven by the impact of 
inflation.

Life is difficult for people. People appear to be 
in good shape because they dress well. They are 
empty inside and struggling because of a lack of 
savings and income shortage. This is not only the 
problem of farmers but also government employ-
ees because of inflation, which has affected 
their financial stability. (HDAs; FGD, Zamine 
Wulusho)

While most households in the community share a 
similar economic status, certain households, led by 
disabled, elderly, female heads, or those in a food tran-
sitory program, seek special support. Kebele author-
ities and HEWs identify households requiring such 
support. Support is also provided by volunteer village 
members, typically in groups of four or five house-
holds, offering labour and sometimes materials, with-
out monetary contributions. It was reported that the 
voluntary efforts aim to assist disadvantaged groups 
in constructing latrines, driven by the understanding 
that a lack of latrines among neighbours increases the 
risk of community contamination due to poor sanita-
tion practices.
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8 B. G. Mamo and J. Novotný

In cases where we identify a household’s inability 
to afford latrine construction, we offer material or 
labor support, enabling them to proceed with the 
construction. (HDAs; FGD, Kindo Wangalla)

Interviews also revealed challenges related to soil 
texture. Households in swampy areas, where the water 
table is high, express less interest in purchasing slabs 
due to latrine collapse issues. In these areas, latrine 
lifespans are short, leading to frequent reconstruction, 
causing residents to view slab purchases as wasteful. 
Additionally, it was stated that the lack of awareness 
about the health and non-health benefits of concrete 
slab-equipped latrines affects households’ willingness 
to pay. Over time, however, neighbouring households 
share knowledge about slab advantages, leading to 
increased recognition that constructing a latrine with 
a slab can prevent frequent reconstruction, ensuring 
longevity and promoting health.

There were households that resisted the idea of 
purchasing slab. However, as they witnessed the 
advantages and positive impact of having latrines 
with concrete slab from other households that were 
using latrine with slab, they not only showed inter-
est in purchase the slab but also apologized for their 
previous resistance. (HDAs; FGD, Ade Aro)

Institutional and political support
It was revealed in the interviews that enterprises con-
front a crucial hurdle when applying for loans from 
microfinance institutions. Despite thorough evaluation 
of business plans, they face challenges in obtaining loans 
due to the requirement for a mortgage, often linked to 
their production site. Curiously, NGOs exhibit reluc-
tance to provide loans, fearing the potential misuse of 
production facilities as collateral. Initially, enterprises 
struggled with inadequate working capital, as they 
received only limited starting capital from NGOs and 
lacked sustained support over time.

The sanitation products market was slow at the 
beginning. Later, the district gave me the work-
ing space, though they didn’t provide financial 
support. I was struggling at the beginning. I went 
to a local microfinance institution and took a 
 15-thousand-birr loan by myself to construct the 
shade. (Member of enterprise; Humbo)

Enterprises in the study area thus rarely utilize loans 
to run sanitation businesses, being mostly dependent 
on the initial small capital offered by NGOs. However, 
the financial constraints and the soaring costs of inputs 
impede their ability to scale up their production. While 
microfinance institutions also have some established 

systems for providing limited household loans, obtain-
ing loans for purchasing sanitation products is less 
likely for households.

Most of the time, households do not prefer to take 
loans to buy slabs. Unless the government or an 
NGO puts in place a system to link households 
with microfinance institutions or banks, they prefer 
to take loans to buy cows or other domestic ani-
mals, start businesses, or build houses. (Member of 
enterprise; Humbo)

Institutional support is vital for implementing MBS 
in the study area. To ensure sustainability, higher offi-
cials should provide ongoing support through regular 
monitoring, follow-up, capacity-building training, and 
financial assistance for lower-level implementing bod-
ies. However, current practices indicate that sanitation 
activities are perceived as seasonal, with higher offi-
cials visiting kebeles more frequently during specific 
periods, such as open defecation-free milestones, and 
less frequently afterwards.

The higher officials (i.e., from the health and 
political sectors) see sanitation activities as sea-
sonal activities. For example, during the open 
 defecation-free program, they would visit us daily, 
but once the program period concluded, their vis-
its became infrequent or ceased altogether. (HEW; 
Humbo)

Moreover, key informants noted a decline in institu-
tional support over time, attributed to political chal-
lenges such as the civil war in Northern Ethiopia, local 
political instability and the impact of the COVID-19 
pandemic. Political support for health work, includ-
ing sanitation and other HEP activities, is commonly 
in practice with other developmental activities at the 
kebele level. However, the sanitation agenda often 
receives less priority during assignments.

Assigned politicians from the district level are 
meant to support us; however, they prioritize other 
activities such as collecting money contribution for 
certain agendas from farmers, repaying fertilizer 
loans, and engaging in various political endeavors. 
Sanitation issues consistently take a back seat on 
their agenda, lacking the necessary priority. (HEW; 
Damot Gale)

Households occasionally encounter conflicts 
in activities as they navigate political demands 
for monetary contributions. This presents a chal-
lenge, particularly due to financial constraints. In 
such situations, households often prioritize meeting 
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government requests for other contributions over 
purchasing sanitation slabs, fearing penalties such as 
imprisonment or restricted access to social programs 
for non-compliance.

On the other side, when we promote slab, the gov-
ernment is pressuring households to contribute a 
fixed amount of money for war (supporting the mil-
itary during a civil war on northern Ethiopia). … 
though households struggling to secure daily food 
consumption are compelled to contribute to the 
war effort. (HEWs; Damot Pullassa)

HEWs and HDAs play a crucial role in promoting 
sanitation awareness, but their effectiveness is hin-
dered by administrative weaknesses and heavy work-
loads. HEWs express career advancement aspirations, 
yet limited opportunities exist within or outside HEP. 
Despite completing 2 years of upgrade training on HEP, 
they often return to previous roles, causing discourage-
ment. Both HEWs and HDAs note reduced benefits 
and challenges in motivation due to diminished pro-
motions and regular training. The demanding nature 
of HEP activities requires full dedication and residing 
in the assigned kebele, but many HEWs opt to live in 
district towns for a better lifestyle. Balancing family life 
and social commitments further challenges their focus 
on HEP activities.

When I initially joined the HEP, I was unmarried, 
and my commitment to the job was more straight-
forward. However, now that I am married, have 
children, and actively participate in social activities, 
I face challenges in fully engaging with my work. 
(HEW; Damot Pullassa)

HEP relies heavily on the presence and work of 
HEWs, and their long absences due to various reasons, 
such as career upgrading training, maternity leave, 
relocation, illness, or leaving the job, can significantly 
impact the implementation of HEP activities, including 
sanitation and hygiene promotion.

Upon my return [from upgrade training for two 
years], I found that things were not properly organ-
ized. As a result, I intend to reestablish and resume 
the HEW activities from where it were when I left. 
(HEW; Damot Gale)

Both HEWs and HDAs are expected to perform a 
wide range of health and non-health-related activ-
ities, including engaging in local politics and NGO 
project activities. This situation has led to a sense of 
disappointment and dissatisfaction with their working 
conditions.

It feels disheartening that government officials, 
politicians and other stakeholders are expecting 
you to multi-task within a limited amount of time. 
Moreover, individuals with limited knowledge of 
the HEP are controlling over your work. (HEWs; 
Humbo)

CONCLUDING DISCUSSION
Our study aimed to explore the ground-level imple-
mentation of MBS in a case study from the Wolaita 
zone. While this study did not quantitatively examine 
the household-level sanitation conditions, interviews, 
as well as both zonal health offices and implement-
ing NGO reports, suggested that the MBS activities 
have initiated a positive shift in latrine coverage and 
upgrading, though not radical. We identified various 
challenges manifested at different levels, ranging from 
problems that are external to the MBS projects imple-
mentation, issues related to institutional and adminis-
trative support, notable supply-side constraints at the 
level of producers and distributors of sanitation prod-
ucts, or household-level demand-side limitations.

Inflation in Ethiopia has surged notably in the exam-
ined period. It has had multiple direct and indirect 
adverse effects on households, producers, and distrib-
utors, but also on the government and its individual 
change agents at the grassroot level (HEWs, HDAs, 
etc.). Violent conflict, ongoing political turbulences, the 
COVID-19 pandemic and prolonged dry seasons over 
the past 2 years have constituted other significant neg-
ative external factors impacting local livelihoods, the 
economy and the state as well as the non-governmental 
sector in Ethiopia. These risks could hardly have been 
expected in their actual scale.

Nevertheless, we also noted certain drawbacks inter-
nal to the MBS implementation. The initiatives began 
by establishing enterprises based on the primary crite-
rion of involving college graduate youths, irrespective 
of their prior experiences and skills, aiming to address 
unemployment and gain political support in commu-
nities. However, labour-intensive tasks such as slab 
production–demand-specific skills and experience. The 
2-week training on basic production skills and mar-
keting proved insufficient. Incorporating more experi-
enced artisans alongside newcomers could have been a 
more effective approach.

Each enterprise operates with a 10-member asso-
ciation, but the large number of members impacts 
the enterprise in two crucial ways. First, it compli-
cates management as leaders grapple with diverse 
member interests. Second, it leads to high turnover. 
Despite modest sales, members expect profits, but 
actual shares are disproportionately small, causing 
discouragement and turnover. This, coupled with 
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inadequate marketing skills, necessitates enterprise 
re-establishment. Additionally, replacing existing 
micro and small-scale enterprises every 5 years, as 
proposed, may adversely impact the MBS approach’s 
overall effectiveness. Given the modest revenue of 
sanitation businesses, this policy seems impractical. 
Enterprises slated for replacement should have a 
stable financial and practical base for a successful 
upgrade.

Production sites are strategically located at the clus-
ter level, covering up to 10 kebeles to enhance the 
sale and delivery of improved sanitation products. 
However, the extensive network poses challenges for 
enterprises, managing both production and promotion 
activities due to significant distances. A potential solu-
tion involves reducing kebeles, aligning with existing 
health center clusters. Enterprises face difficulties in 
delivering slabs due to poor road access, with house-
holds taking on the responsibility. To address this, an 
effective approach could offer a comprehensive service 
package, stimulating community demand (see also 
UNICEF, 2020).

The current enterprise services are limited to slab 
sales, excluding superstructure features and mason 
works, which households handle. While financially via-
ble for households, this approach may impact latrine 
quality (Mamo et al., 2023a, 2023b). Installation chal-
lenges arose due to insufficient consultation on slab- 
latrine pit compatibility. Consulting households before 
sales could aid in choosing suitable slabs. The afforda-
bility and awareness barriers are probably not inde-
pendent of the design issues. Exploring various sizes 
and types of slabs could possibly result in identifying 
the right balance between customer costs, preference 
and ease of installation. In addition, implementing a 
targeted sales approach could enhance the promo-
tion and adoption of improved sanitation products in 
households (Jenkins and Scott, 2007).

Our study indicated that the examined initiatives 
have initiated some positive changes, indicating the 
potential to enhance sanitation conditions over time. 
Nevertheless, the projects were designed with a short-
term perspective. The government should continue and 
could also intensify a messaging campaign to support 
market development as a relatively low-cost option.

The Ethiopian sanitation strategy has largely 
relied on the existing HEP and its change agents such 
as HEWs, HDAs and local health officials and politi-
cians, as well as material and financial support from 
development partners. However, a notable limitation 
seems to be its limited engagement with the private 
sector, though, in the context of rural Ethiopia, it 
may require substantial government support and 
oversight, at least initially (see also Carrard et al., 
2009; Hueso, 2016; Savelli et al., 2019). Currently, 

low market returns discourage the private sector 
(Sy et al., 2014; OECD, 2019) in relation to insuffi-
cient household demand that stems from the factual 
economic constraints but also from the inadequate 
conception of hygienic sanitation facilities (Goddard 
et al., 2018; Mamo et al., 2023a). Subsidizing inter-
ested private sector companies or start-ups either 
directly, through (micro)finance institutions, or 
through targeted household-level subsidies could 
stimulate their engagement. Identifying the financ-
ing options and market-compatible social subsidy 
approaches could help to reach the poorest (Guiteras 
et al., 2015). Ideally, examining these options as well 
as determining the adequate level of financial sup-
port required in the given context represents a useful 
direction for future research.

Given the budgetary constraints, it is not surprising 
that the Ethiopian government has prioritized low-
cost approaches like CLTS or MBS as key compo-
nents of the national sanitation strategy. However, it 
is increasingly clear that achieving the tipping point in 
the transition to sustainable sanitation requires more 
resources. However, this argument can be extended 
beyond the sanitation sector to broader health policy 
and beyond financial to human resources. In particu-
lar, the reported stress, dissatisfaction and discour-
agement of local change agents, indicated serious 
drawbacks and gendered inequalities in the HEP per-
formance at the grassroot-level as reported by some 
previous literature (e.g. Maes et al., 2015; Closser 
et al., 2020).
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