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Wish for WASH Thinks’ 2020-2021 toilet 
design and engineering researchers 
conducted this critical analysis to explore 
the existing range of toilet and bathroom 
designs as a part of an off-grid sanitation 
product design exploration and market 
research study. There have been few 
developments in the toilet industry since 
the standard flushing toilet that connects 
to a sewer or septic tank was invented in 
the 16th century, but that toilet is not ideal 
for the 2.5 billion people who do not have 
access to running water [1]. 

Hence, Wish for WASH Thinks seeks to 
expand the off-grid sanitation market. 
Sections 2 through 4 provide an overview 
of design considerations, such as external 
design, sanitation concerns, disability 
accommodations, and composting 
options. Section 5 is an abbreviated 
market research landscape analysis that 
compares cost estimates and features 
for some of the toilets and toilet features 
currently available in the US market. 
Overall, the purpose of this critical analysis 
is to catalyze innovation by further 
describing the existing  bathroom and 
toilet engineering norms and products 
while also identifying gaps in the current 
toilet market landscape, particularly in the 

US. This section discusses recommended 
external design components. Disability 
accommodation and the impact of a 
composting unit have not been considered 
by the studies covered in this section. 
Section 3.3 specifies modifications to 
the toilet cabin that consider individuals 
with disabilities. Section 4 introduces 
composting elements.

Section 2.1: Toilet Seat
Matsushita Electric Works, Ltd and 
Nagamachi sought to make a new type of 
toilet in 2004. They learned that people 
desire a toilet that is “wide, unique, healing, 
safe, easy to use, and comfortable” [2]. 
After receiving feedback and conducting 
other ergonomic studies such as 
measuring toilet seat pressure on the body, 
the TRES toilet was designed. According 
to the end toilet users with whom these 
companies worked,  the project engineers 
discovered that people preferred the 
back and middle 
of the toilet seat 
to be wider than 
conventional toilet 
seats in order to 
better fit around 
their hips. Users 
responded well to 
surfaces tilted 5 
degrees forward to 
assist standing-up 
behavior, as shown 
in figure 1 [2]. 

SECTION 1

INTRODUCTION
SECTION 2

BASIC EXTERNAL
DESIGN COMPONENTS 

Figure 1: Toilet tilted 
forward [3]

Some of Wish for WASH Think’s 2020-2021 toilet 
design and engineering research team
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The end users who tested the toilet wanted 
the front of the toilet seat to gently arc 
downward into the middle section that 
then gently curves upward into the back 
to provide a smooth wave that supports 
the thigh posture [3]. The companies that 
conducted this research were Japanese; 
therefore, their ergonomic and human 
factors findings may not be entirely 
applicable to users based in the United 
States due to a difference in cultural norms 
around comfort and hygiene.

Section 2.2: Toilet Cabin 
Off-grid toilets are commonly sold 
as toilet cabins, so it is important to 
consider bathroom logistics. Cersanit, a 
Polish company that manufactures and 
distributes products to finish and equip 
bathrooms, reports that the sink faucet 
is most comfortably placed 9.84 to 11.81 
inches (25 to 30 centimeters) above the 
topmost part of the sink bowl, which is 
ideally positioned 31.5 to 33.46 inches 
(80 to 85 centimeters) above the ground 
as depicted in figure 2 [4]. However, the 
average height in Poland is 5 feet and 10.87 
inches for men and 5 feet and 4.96 inches 
for women, while the average height in 

the United States 
is only 5 feet and 
9.69 inches for 
men and 5 feet 
and 4.17 inches 
for women [5]. 
This could impact 
feature height 
preferences.

The bathroom 
mirror can be 
placed 3.94 to 5.91 
inches (10 to 15 

centimeters) above the faucet. For toilet 
cabins intended for full personal hygiene 
purposes, Cersanit states that bathtub 
walls are typically 23.62 inches (60 
centimeters) tall as demonstrated in figure 
3, and the bathtub faucet hangs 3.94 to 
7.09 inches (10 to 18 centimeters) above 
that [4]. 

Cersanit claims 
that people prefer 
the shower head 
located no higher 
than 70.87 inches 
(180 centimeters) 
above the bottom 
of the bathtub. 
The toilet seat 
is preferably 
15.75 inches (40 
centimeters) above 
the floor as shown 
in figure 4, and if 
including a urinal, it is 
most comfortably placed at a height 25.59 
inches (65 centimeters) measured from the 
ground [4]. When incorporating multiple 
sinks, leaving at least 11.81 inches (30 
centimeters) between each sink provides a 
feasible range of motion. 

The sink is also 
placed at least 
11.81 inches (30 
centimeters) away 
from the wall or 
shower and at 
least 7.87 inches 
(20 centimeters) 
away from the 
toilet or bathtub. 
Sink placement 
guidelines are 
depicted in figure 
5 [4]. Figure 2: Sink bowl 

height [4].

Figure 3: Bathtub wall 
height [4].

Figure 4: Toilet seat height [4].
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A 1.97-inch (5-centimeter) gap may be 
permissible between the sink and toilet or 
bathtub if the sink is significantly higher than 
both utilities, demonstrated by figure 6 [4]. 
The findings suggest designers should leave 
a 39.37 by 27.56 inch (100 by 70 centimeter) 
rectangle empty in front of the sink and 

toilet. 

The shower requires 
31.5 to 39.37 by 35.43 
to 43.31 inches (80 
to 100 by 90 to 110 
centimeters) to enter 
without problems, 
while the bathtub 
needs 39.37 to 47.24 

by 27.56 to 39.37 inches 
(100 to 120 by 70 to 100 

centimeters). Empty space recommendations 
are depicted in figure 7 [4].

Keeping a stool in the toilet cabin may be 
helpful for children and small adults to use 
at the sink and toilet. However,  it should be 
noted that these findings are from a Polish 
company, and comfort standards may vary 
across cultures and contexts. The needs of 
women are often neglected in the design 
process, and therefore these inclusion 
needs could be missed or misrepresented in 
Cersanit’s and other toilet cabin research [6].

While the TRES toilet project worked 
toward improving the comfort and user 
experience of a toilet and toilet cabin, 
there were notable gaps in regards to 
safety. Safety does not just entail feeling 
stable on the physical toilet product; 
one must consider sanitation health and 
hygiene concerns, which can be closely 
tied to cultural norms.

Section 3.1: Hygiene
According to a Taipei case study, the 
lack of hygiene is the most discouraging 
aspect of using a public restroom by an 
average user. Many people refuse to use 
public toilets in Taipei due to the actual 
or perceived lack of cleanliness. From 
an anecdotal perspective, people often 
engage in some type of hygienic practice 
when using a public toilet. This includes 
but is not limited to wiping or covering 
the seat with paper before sitting, semi-
squatting or hovering over the toilet while 
using it, or squatting on the rim of the 
toilet [7].    

Flushing uncovered toilets has become a 
concern in light of COVID-19. When a toilet 
without a lid is flushed, a “toilet plume” of 
particles bursts into the air. The contents 
of the toilet bowl are aerosolized and can 
travel up to 6 feet to coat the surrounding 
stall, including the person standing in it. 
COVID-19 can be found in feces, so this is 
a serious health concern right now. Several 
design strategies can be implemented 
to mitigate risks including “adding lids 
to public toilets, implementing touchless 

Figure 5: Sink placement guidelines [4].

Figure 6: Gap between 
sink and bathtub [4].

Figure 7: Empty space recommendations [4]

SECTION 3

SAFETY
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flushing, faucets, and soap dispensers, 
and closing off every other stall or urinal if 
they’re too tightly packed together” [8].

Section 3.2: Squatting
Different variations of squatting are 
already performed on standard sitting 
public toilets. Unsanitary thoughts are not 
going to disappear, and people deserve to 
feel safe on the toilet. It may be beneficial 
to create squatting toilets to make public 
restroom experiences safer and more 
comfortable.

Section 3.2.1: History
The majority of the participants in the 
Taipei case study considered the squatting-
type public toilets “more sanitary, but 
less comfortable than sitting-type toilets 
in public lavatories [7]. It is important to 
note that Taipei is a city that has had both 
sitting and squatting toilets in public and 
private spaces for generations. Squatting 
toilets have not seen the same level of 
popularity in most cities and contexts 
across the US in both the personal 
and public spheres. While historically 

Americans 
have shown 
preference for 
the luxury of 
“throne-like” 
toilets since 
periods with 
royalty, there 
has been a 
recent adoption 
for toilet 
modification 
devices that 
emulate the 
squatting toilet, 

such as the Squatty Potty, shown in figure 
8 [9]. History has shown a preference for 
utilizing squat toilets in many Asian cultures 
as they often save water and are perceived 
to be a healthier, more hygienic bathroom 
practice. The uptake of squat toilets in the 
US is possible, but many Americans may 
reject it due to sheer unfamiliarity and for its 
association with discomfort [9].

Section 3.2.2: Health Benefits
According to research, squatting is the 
healthiest position in which to use a toilet 
[9]. Due to the anatomical alignment with 
gravity, human waste elimination is faster, 
easier, and more complete and ultimately 
helps to prevent fecal stagnation, which is 
a prime factor in colon cancer, appendicitis, 
and inflammatory bowel disease. 

Squatting protects the nerves that control 
the prostate, bladder, and uterus from 
becoming stretched and damaged (figure 
9). The thighs are used to support the 
colon and prevent chronic straining, which 
can cause hernias, diverticulosis, and 
pelvic organ prolapse. Squatting is also a 
highly effective, non-invasive treatment for 
hemorrhoids, as shown by published clinical 
research [9]. There are a number of health 
benefits when people squat on the toilet.

Figure 8: Squatty Potty [10].

Figure 9: Puborectalus muscle sitting versus 
squatting [11].
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Section 3.2.3: Health Concerns
However, individuals with disabilities 
and elderly people often struggle with 
the squatting posture. Even in countries 
where squat toilets are common, 
these demographics are not fully 
accommodated. For example, southern 
Chinese elderly people reported feeling 
dizzy after squatting, and many elderly 
people have described falling as a result 
[11]. Ultimately, this has caused some 
eldery people to be homebound so that 
they do not risk their physical health when 
squatting in public bathrooms [12]. A 
squatting option on a conventional sitting 
toilet could be one accommodation for 
disabilities while providing a healthier 
and seemingly more sanitary toilet. The 
Squatty Potty, a stool placed in front of the 
toilet for foot elevation, is a great example 
of a simple bathroom addition that 
enhances the health of toilet users [10]. 

Section 3.2.4: Design Improvements
There are several aspects of squatting 
toilets that could be upgraded to enhance 
the user experience and accessibility 
of the practice for all people. Squatting 
toilets can cause leg numbness along with 
difficulty maintaining balance, squatting 
down, and standing up. Participants of the 
Taipei case study seemed to prefer their 
feet on a slope of 15 degrees with their 
toes at the lowest point, demonstrated in 
figure 10 [7]. 

They also reported feeling safer when 
there are footsteps with non-slip ribs 
integrated into the design of the toilet 
body based on average data of squatting 
posture. They are more comfortable with a 
wider guard on the front to avoid splashes 
of urine and a wider bowl to catch feces 
for the possibility of different squatting 
positions than that of the conventional 
squatting-type toilet. It could be beneficial 
to consider the effect of handrails and 
back support in evaluations of comfort [7].

Section 3.3: Disabilities 
Wheelchair accessibility is another 
accommodation to be considered when 
designing toilets and toilet cabins. Features 
such as size of the space and installation 
of ramps and handrails are dependent on 
the facility in which the toilet is placed. To 
accommodate wheelchairs, the door into 
the bathroom should be at least 34 inches 
wide. Ideally, the door has a lever instead 
of a door knob. The Americans with 
Disabilities Act (ADA) expects a 60-inch 
turning radius for a wheelchair within the 
bathroom [13]. Figure 11 shows an ADA-
compliant bathroom. 

Figure 10: Squatting toilet with sloped feet [7].
Figure 11. ADA-compliant bathroom 
[14].
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Section 3.3.1: Sink for People with 
Disabilities
Most wheelchairs can fit under a sink 
placed with 27 inches of clearance from 
the floor, which means the top of the sink 
will be 32 to 34 inches above the ground. 
The sink faucet could be placed on the side 
of the bowl for easy reach, or a touchless 
faucet would be an accommodating and 
sanitary solution. Hanging the mirror lower 
than usual in addition angling it downward 
is also helpful to wheelchair users [13]. 
Figure 12 depicts an ADA-compliant sink 
and mirror.

Section 3.3.2: Shower for People with 
Disabilities
A shower stall is preferable over a 
bathtub to accommodate individuals 
with disabilities. Most wheelchair users 
transition into wheeled shower chairs 
before entering the shower, but including 
a built-in shower seat is also an option. 
With either option, the shower stall should 
be at least 5 by 3 feet and have no curb. 

A wheelchair may be able to roll over a 
rubber curb if absolutely necessary. All 
bathroom fittings should be placed within 
reach of a seated individual. The shower 
head can be connected to a slider or hand-
held and rested in a low area [13]. An ADA-
compliant shower is shown in Figure 13.

Section 3.3.3: Toilet for People with 
Disabilities
The toilet should be in the center of 
two support bars 36 inches apart [13]. 
According to Home Ability, toilet design 
components that would be beneficial to 
wheelchair users include a wall hung toilet 
bowl that allows wheelchair footrests to 
pass underneath, as shown in figure 14. 
A motorized adjustable height toilet is 
the best way to ensure ease of transition 
to and from the wheelchair, but an ADA 
height toilet of 17-19 inches may be 
more suitable for cost and maintenance 
requirements [17]. 

Figure 12: ADA-compliant sink and mirror [15].

Figure 13: ADA-compliant shower [16].
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Although not often recognized, many 
people with disabilities and elderly 
individuals cannot wipe themselves with 
ease. Bidet-toilets could be a solution 
for them, as well as for the environment. 
Toilet paper is becoming a detriment to 
the sewer systems by frequently clogging 
pipes and filling septic systems. Single-
use paper products like toilet paper are 
very bad for the environment. Bidet-toilets 
also allow one to gently cleanse their 
undercarriage without repeatedly wiping 
and causing irritation [18]. 

Bidet sales are soaring since the beginning 
of COVID-19 due to the irrational fear of 
a toilet paper shortage. Affordable bidet 
attachments, such as those from TUSHY, 
are especially popular [19].

In recent years, there has been an 
increased awareness of sustainability 
and the Circular Economy within the 
mainstream American culture, which has 
led to the popularization of concepts 
like the Circular Sanitation Economy and 
composting toilets. 

A composting toilet is one that uses 
a “predominantly aerobic processing 
system that treats excreta…via composting 
or managed aerobic decomposition” 
[20]. This means that the toilet breaks 
down waste in the presence of oxygen. 
Composting toilets use no or very little 
water and can save more than 6,600 
gallons of water per person per year [20]. 
With a composting toilet, energy is not 
required to maintain a septic system and 
a centralized or decentralized treatment 
plant. Such toilets significantly decrease 
the risk of spreading water-borne illness if 
used correctly and with quality assurance. 
Chesapeake Bay receives approximately 1.5 
billion gallons of waste-water flow every 
day from some five-hundred sewage-
treatment plants and much of the bay is 
a dead zone for animals and plants [20]. 
In contrast, the production of organic and 
composted waste has the potential to help 
plantlife thrive [21].

However, many people have reservations 
about composting toilets due to the 
user experience barriers such as being 
confronted with handling their own 
waste, the smell, and having to change 
from solely flushing to adding an organic 
additive to their waste after each use. 

Figure 14: Illustration of a wall hung toilet bowl [17].

SECTION 4

COMPOSTING
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These behavior changes are significant 
to most Americans and therefore act 
as a barrier to entry for many people in 
adopting these technologies despite them 
being beneficial to the planet.

Section 4.1: Split-System
Composting toilet designs must vary with 
the amount of use the toilet receives. 
There are many variations of composting 
toilets, but they can all be categorized 
into either split or self-contained systems. 
Split composting toilet systems are divided 
into the “pedestal” and the “tank.” The 
pedestal is where the user sits, while 
the tank is where waste is stored to go 
through the composting process. The 
pedestal component functions similarly to 
a standard toilet except for the flushing. 
The waste is caught in an initial chamber 
directly underneath the pedestal, and 
there is a drain for excess liquid to escape. 
Excess liquid can kill bacteria essential 
for the composting process and result in 
odor. The waste is eventually shifted down 
a slope into a secondary chamber where 
the compost can be collected. This is 
illustrated by figure 15 [22]. 

Split composting toilets are most 
commonly seen in continuous systems that 
have one space where all waste is received 
and stored until composting is completed 
[23]. These are ideal if space and funding 
are not limited as they can accommodate 
much more use with significantly less 
maintenance. Approximately one gallon 
of carbon-rich agents such as sawdust 
or peat moss must be thoroughly mixed 
into the waste every one-hundred uses for 
the waste to break down correctly, so a 
mixing tool on the outside of the chamber 
is helpful [24]. One can introduce many 
different elements into such systems like 
bacteria or fungi in order to speed up the 
composting process. 

A vent and a fan powered by electricity 
or solar panels can be used to assist in 
evaporating excess liquid, or it can be 
collected and treated [22]. A vent and 
fan can also help to eliminate odors. Solar 
panels will be more expensive upfront, 
but will save money long-term with no 
electricity bill. A heater may be necessary 
to maintain an optimal composting 
temperature (between 100 and 140 
degrees Fahrenheit) or quicken liquid 
evaporation. The process of composting 
itself will produce heat in addition to the 
heater [25]. The heater can have the same 
power source as the vent and fan.

Section 4.2: Self-Contained
 Self-contained compost systems combine 
the tank and pedestal into a single unit. 
They are usually batch-type, meaning there 
are multiple bins to hold waste. When a 
bin is filled, it is moved to a suitable place 
to allow composting to be completed, 
which generally takes 5-6 weeks. An empty 
bin replaces the full one. These are more 

Figure 15: Illustration of split-system composting 
toilet [22].
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affordable and spatially conservative. Self-
contained composting toilets also require 
carbon-rich components, and maintenance 
is much more pleasant with a mixing tool 

outside the 
unit that 
stirs waste 
and aids 
aeration 
(figure 16) 
[23]. 

Ventilation 
is essential 
for odor 
prevention, 
and it 
can be 
powered by 

electricity 
or solar 
panels, as 

well. They are most commonly powered 
by a 12-volt electrical connection. A 12-volt 
battery could power the standard toilet 
ventilation system for around 2 weeks 
[23]. Once again, liquid can be evaporated 
or collected for treatment. Heaters are 
likely not necessary for composting if the 
toilet is kept in a temperature-maintained 
dwelling, but they will quicken the 
evaporation process. This is illustrated in 
figure 3 [22].

Before embarking on their own product 
design phase, the Wish for WASH Thinks 
Design Research team conducted market 
research in order to understand the 
landscape of off-grid toilets within the 
US, as well as to identify gaps in the 
landscape for impactful innovation. By 
searching terms related to off-grid toilets, 
researchers are able to identify popular 
items, along with their costs and special 
features.

Section 5.1: Methods
The researchers performed a broad-
based search for toilet products on retail 
websites. Terms in section A were searched 
independently to find a small group of 
conventional toilets for comparison, 
and terms in section B were searched 
independently to further explore bidet-
related products. Nearly all combinations 
of terms in sections C and D were searched 
in order to yield results related to off-grid 
toilets. 

Some terms did not return relevant results, 
such as “Composter backpacking.” Terms 
in section E were searched independently 
to expand sparse research categories. 
Several searches were repeated with 
hyphens or abbreviations such as “Off-grid 
toilets” or “RV.”

Figure 16: Mixing tool outside 
composting toilet [26].

Figure 17: Illustration of self-contained composting 
toilet [22].

SECTION 5

MARKET 
RESEARCH
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Section 5.2: High-Level Cost Comparison
The following tables contain a high-level snapshot of the market research conducted 
for sanitation options in the United States. These products were identified based on 
marketing terms or rather how companies identified their products.

Table I: Cost Comparison for Standard Flushing Toilets (Control/Comparison)

TECHNOLOGY  IMAGE COST SOURCE

Low-End: Glacier 
Bay 2-piece 1.1 
GPF/1.6 GPF High 
Efficiency Dual Flush 
Complete Elongated 
Toilet

$100.00 [27]

High-End: KOHLER 
Reve 1-piece 0.8 or 
1.6 GPF Dual Flush 
Elongated Toilet

$1,363.00 [28]

Table 2: Cost Comparison for Bidets

TECHNOLOGY  IMAGE COST SOURCE

Low-End: Luxe Bidet 
Neo 120 $35.00 [29]

High-End: KOHLER 
Numi Comfort 
Height One-Piece 
elongated Dual-Flush 
Toilet with Integrat-
ed Bidet

$6,750.00 [30]
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Table 3: Cost Comparison for Disability Accessible Toilets

TECHNOLOGY  IMAGE COST SOURCE

Low-End: K-6299 
Veil One-Piece 
Elongated Dual-
Flush Wall-Hung 
Toilet with Reveal 
Quiet-Close Seat

$590.00 [31]

High-End: TILT® 
Toilet Incline Lift $949.99 [32]

Table 4: Cost Comparison for Self-Contained Composting Toilets

TECHNOLOGY  IMAGE COST SOURCE

Low-End:  Loveable 
Loo Compost Toilet 
Kit

$375.00 [33]

Middle: Nature’s 
Head Self Contained 
Composting Toilet 
with Close Quarters 
Spider Handle 
Design

$960.00 [26]

High-End: 
Sun-Mar Excel 
Self-Contained 
Composting Toilet $1,895.00 [34]
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Table 5: Cost Comparison for Split Composting Toilets

TECHNOLOGY  IMAGE COST SOURCE

Low-End:  Sun-Mar 
Sealand Low Flush 
Toilet and Centrex 
Toilet Composter

$2,323.00- 
$3,264.00

[35]

High-End: 
Clivus Multrum M54 
Trailhead Series $1,895.00 [36]

Table 6: Cost Comparison for Portable Toilets

TECHNOLOGY  IMAGE COST SOURCE

Low-End:  Reliance 
Luggable Loo 
Portable Toilet

$20.00 [37]

Middle:   SereneLife 
5.3 Gal. Portable 
Outdoor and Travel 
Toilet

$106.97 [38]

High-End: 
Clivus Multrum M54 
Trailhead Series $398.99 [39]
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Table 7: Cost Comparison for Portable Restrooms

TECHNOLOGY  IMAGE COST SOURCE

Low-End: Rapid 
Deployment Portable 
Restroom $825.00 [40]

High-End: 2 Station 
Luxury Portable 
Restrooms

Event 
Rental 
(price 
varies)

[41]

Table 8: Cost Comparison for RV Toilets

TECHNOLOGY  IMAGE COST SOURCE

Low-End:  Aqua-
Magic® V Pedal 
Flush $136.00 [42]

High-End: Dometic 
Masterflush 8540 $2,500.00 [43]
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Section 5.3: Features
This section analyzes the features of 
traditional and off-grid toilets that are both 
standard and disability conscious in order 
to evaluate characteristics that should be 
considered in the design.

Section 5.3.1: Standard Flushing and 
Disability-Conscious Toilets
The low-end standard flushing toilet is 
said to be at a comfortable height with 
an elongated bowl, and the majority 
of consumer reviews (99 out of 119 
respondents) claim it is comfortable 
[27]. The high-end standard flushing 
toilet is also a comfortable height with an 
elongated bowl, but no reviews mention 
comfort [28]. 

Reviews for the bidet attachment claim it 
is comfortable, and the hands-free cleaning 
aspect would be helpful for those with 
disabilities [29]. The high-end toilet with 
an integrated bidet claims to be at comfort 
height with an elongated bowl, ambient 
lighting, music streaming, heated seat, 
and foot warmer. It features hands-free 
cleaning and remote-controlled opening 
and closing of the seat and cover [30]. 

The wall-hung toilet contains a reviewer 
that complains of discomfort. However, 
wheelchair footrests are able to fit under 
the toilet if hung high enough, making 
the transition easier [31]. The motorized 
lift attachment is intended to ease the 
sitting and standing aspects of using a 
toilet but does not have reviews regarding 
effectiveness or comfort [32]. Maintenance 
of these toilets depends on sewage or 
septic connectivity. 

Although these toilets are not off-grid, 

they contain favorable qualities that could 
be incorporated in an off-grid toilet.

Section 5.3.2: Composting Toilets
For the self-contained composting 
systems, The Lovable Loo Compost 
Toilet Kit is simple and rustic but could 
be undesirable due to the self-assembly 
requirement; there are no reviews to refer 
to [33]. The Nature’s Head Dry Composting 
Toilet is described as lightweight, odorless, 
compact with an elongated seat. Reviews 
claim it is comfortable, and it is specified 
to be constructed robustly with stainless 
steel hardware [26]. The Sun-Mar Excel 
Self-Contained Composting Toilet has 
an exposed, simple rim and is said to be 
odorless. It can handle continuous use 
from 3 adults or families of 5 [34]. For 
the split-system composting toilets, Sun-
Mar offers a variety of Centrex Toilet 
Composters to accompany its Sealand Low 
Flush Toilet. There are 3 different sizes, 
each with electric and non-electric options. 
The composter features an external 
rotating drum that moves compost into the 
collection housing at the end of the unit 
[35]. Some Clivus Multrum composting 
toilets have a foam flush feature, which 
could be more familiar, and therefore, 
comfortable to some users. They sell entire 
toilet cabins in a variety of styles. It is ADA 
compliant but will eventually require solar 
panel maintenance [36].

Section 5.3.3: Portable Toilets
According to the literature and desk 
research, there appears to be an extensive 
market for portable toilets across the US. 
The Luggable Loo is the most affordable, 
but one review claims that it is dangerous 
because the seat comes loose frequently. 
It is a 5-gallon bucket, intended to be used 
with disposable bags [37]. 
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The SereneLife portable toilet has a 
double-sealed drain valve to protect 
against leaks and odors, and reviews 
assert that it is comfortable. Manufacturers 
declare that it is constructed durably. The 
water tank has capacity for up to fifty 
flushes, and the easy-access waste tank for 
quick disposal holds 5.3 gallons [38]. 

The PolyJohn portable toilet has a 
15-gallon capacity and is said to be more 
comfortable than other temporary toilets 
because the seat is a full 21.5 inches high 
and molded to the same seat dimensions 
as a household unit [39]. 

The Rapid Deployment Portable Restroom 
has a wide door opening with spring-
assisted door hinges for easy opening and 
closing, and it is suitable for rugged terrain 
or areas affected by a natural disaster. 
There is an extra 40-gallon waste storage 
tank in the rear of the unit [40]. 

The 2 Station Luxury Portable Restrooms 
are elegant, full-size towable restrooms 
with different stalls for men and women, 
containing 200-gallon fresh water and 
350-gallon waste tanks [41]. 

The Aqua-Magic toilet is described as 
comfortable with an easy-to-use single 
pedal flush. They offer high- or low-profile 
options depending on space requirements 
[42]. 

The Dometic toilet offers a long, slow-close 
seat for comfort. Its high-performance 
macerator pump ensures reliable and 
thorough flushing [43].

In conclusion, important aspects 
to consider when designing and 
installing both a traditional and 
an off-grid toilet include comfort, 
safety, cost, and setting. According 
to these findings, the toilet seat and 
surrounding cabin have the largest 
impact on the comfort of the 
individual, and they can be strongly 
affected by small measurement 
changes. 

Users also tend to feel more comfortable 
with familiar features, such as flushing 
and or the flushing behavior. People 
have considerable concerns surrounding 
hygiene that could be resolved by 
incorporating touchless features such as a 
squatting option into the design. 

Durable construction can also ease safety 
concerns of toilet users. There are many 
modifications that can be made to make 
a bathroom more accessible, such as 
handrails and bidets. 

A powered ventilation system can 
eliminate odor, particularly with compost 
toilet systems. Heaters, bulking agents, and 
microorganisms can be added to quicken 
the composting process. 

The budget of the user will also be a 
determining factor when selecting features 
as they all impact the cost.

SECTION 6

CONCLUSION
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