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Toward Understanding the Status of Latrine in Rural China: A

Macro-Micro Analysis
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Abstract

Rural latrine is a key component for China in its drive towards rural revitalization. In recent years,
China has invested significantly in its rural latrine project. However, little is known about the quality
status of latrines in rural China. Using macro and microdata, this paper fills the void in the literature
on this topic. The purpose of this paper is to understand the status of latrine in rural China, as well as
challenges that China is facing in latrines in its rural areas. We find that China has witnessed
remarkable progress in the quality of rural latrine since the 1990s. However, progress has been uneven
across regions. Compared to other developing countries with a similar level of GDP per capita, China
still has a long way to go.
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Access to sanitation and hygiene conditions are crucial to human health and wellbeing. A large
body of literature has linked sanitation to the environment, health, and education (Caulfield et al.,
2004; Kulabako et al., 2007; Buttenheim, 2008; Mara et al., 2010; Wu et al., 2013; Adukia, 2017).
Without proper sanitation systems, excreta have become one of the major causes of water pollution
in some areas (Kulabako, 2007; Katukiza et al., 2012). Poor sanitation is also responsible for 10
percent of the global burden of diseases (Mara et al., 2010). In addition, improved sanitation and
hygiene can increase children’s educational attainment (Zhang and Xu, 2016). Therefore, Sustainable
Development Goals (SDGs) call for achieving access to adequate and equitable sanitation and
hygiene for all and end open defecation by 2030 (United Nations, 2015).

However, even in 2017, half of the world’s population still did not have access to basic
sanitation services (World Bank, 2018). More than 61 percent of the population (4.5 billion people)
lacked safely managed sanitation; 2.4 billion people lacked of access to basic sanitation services, such
as toilets or latrines, and 892 million people still were practicing open defecation (WHO and UNICEF,
2017). Not surprisingly, most of these people are disproportionately concentrated in developing
countries (WHO, 2017).

As the biggest developing country in the world, China also faces sanitation challenge, especially
in its rural areas. In 2017, more than 37 percent of, or 98.8 million rural households still did not have
access to innocuous-sanitary latrines (National Health Commission, 2018). Studies have shown that
safe and adequate sanitation plays a key role in preventing diarrhea, which is one of the leading causes
of death in children younger than 5 years in China (Rudan et al., 2010; He et al., 2017). Thus,
improving sanitation has important implications for the wellbeing of children in China.

Being aware of the importance of sanitation very early, China started the Patriotic Health



Campaign with a focus on latrine improvement in the 1950s. The latrine improvement has evolved
into the so-called toilet revolution in 1993. Since then, a lot of money has been invested in this
campaign. Indeed, during 2004 and 2013, China invested about 8.27 billion yuan in its latrine
improvement. In addition, the Rural Revitalization Strategy recently calls for more resources being
allocated to toilet revolution in rural China (State Council, 2018).

Given lots of efforts have been put into latrine improvement, one may ask: “what is the status of
latrine in rural China?” In recent years, there is a growing body of literature examining the status of
latrines in rural China. For example, using macro data from statistical yearbooks, some authors
explored the dynamics of distribution of different kinds of toilets in rural China (Lin and Liu, 2016;
Cheng et al., 2018; Zhang, 2018). All studies have shown that the coverage of sanitary latrines and
innocuous-sanitary latrines in China are far from satisfactory, with significant disparities across
regions. Using micro survey data from Chongqing, Luo et al. (2009) find that the proportion of
sanitary latrines and fecal harmless treatment was only 26 percent in 2007, which was lower than the
national average rate of sanitary latrines.

However, a close examination of the existing studies reveals a couple of limitations. First, studies
using micro data are mostly limited to one specific area and hence are lack of national
representativeness. Second, even among those studies using macro data, few has examined the types
of latrines that had been used in rural China. Finally, none of the them have made international
comparisons. The absence of rigorous evidence on the status of latrines in rural China hampers
policymakers to effectively invest in toilet revolution (as well as determine how much to invest) and
improve the quality of latrines.

In this study, we contribute to the literature by combining macro data with micro data to



document the status of latrine in rural China. Specifically, using macro data, we first examine the
coverage of sanitary latrines and innocuous-sanitary latrines, fecal harmless treatment rate, and
regional disparity. We then compare China with other countries and regions in rural latrine
development. Using micro data, we assess the distribution of different types of latrine types across
provinces and their development over time.

The rest of the paper is structured as follows. Section 2 briefly reviews the evolution of policies
aiming at improving quality latrine in rural China. Sections 3 and 4 describe the changes in the quality
of rural latrines in China over time and by regions using macro data and survey data. Finally,
conclusions and implications are drawn in Section 5.

Evolution of policies aiming at improving latrines in rural China

Many authors have argued that the improvement in rural latrine in China is mostly driven by
government policies (Zhou and Zhou, 2018). Generally speaking, the policies aiming at improving
latrines in rural China over the past seven decades can be categorized into four stages: 1949-1977,
1978-2001, 2002-2011, and 2012 to date. Appendix 1 gives the main policies on improving rural
latrines in China in detail. We briefly describe each stage below.

1949-1977: Rural latrine improvement in the Patriotic Health Campaign

Immediately after it was founded in 1949, China started to improve its quality of rural latrines
aiming at improving the health of its people. In 1952, to prevent the damage of potential germ warfare,
President Mao Zedong called for paying more attention to hygiene, and the National Patriotic Health
Campaign Committee (NPHCC) started the Patriotic Health Campaign (PHC) to improve sanitation

and hygiene. In the 1960s, the practice of “Two Management and Five Retrofitting” (Liang Guan Wu



Gai)' which included management of excrement and improvement of latrine was adopted in rural
areas, which leaded to substantial progress in the quality of sanitation facilities and reduction of
incidence of infectious diseases (Xiao, 2005; Zhang, et al., 2018). In short, the PHC substantially
awakened the public awareness in the need for better hygiene in the country, however, sanitation
facilities continued to remain poor due to lack of funding during the 1970s (Zhang et al., 2018).
1978-2001: Rural Latrine Improvement in the National Economic and Social Development Plan

In 1978, to further improve rural latrine, the State Council released the Notice on Adhering to
the Patriotic Health Campaign, which asked to continue to improve latrine and water in rural areas.
Latterly, in the Planning for Realizing “Health Care for All in 2000’ in China’s Rural Areas, the
definition of sanitary latrines was firstly proposed in China, and the coverage of sanitary latrine was
also included in as one indicator of primary health care.

Shortly afterwards, in 1991, the goal of coverage of sanitary latrines in rural China was set in
the National Ten Year Plan for Patriotic Health Work and Outline of the Eighth Five-Year Plan. This
is the first time that coverage of sanitary latrine as one target of development was included in the
National Economic and Social Development Plan. To monitor the progress of latrine improvement in
rural areas, NPHCC established a national annual statistical report system for rural sanitary latrines
in 1995 (Zhang, 2018). Moreover, China also included the rural latrine improvement in its Ninth Five-
Year Plan in 1996 (Miao et al., 2012). Since then, rural latrine improvement has gained increasing
attention.

2002-2011: Rural Latrine Improvement in the Rural Reform and New Rural Construction

Entering the 21% century, the State Council released the Decision on Further Strengthening Rural

! The two managements include management of human manure and water supply, and the five retrofitting are retrofitting of water well, toilet,
animal pen, stove and living environment in rural areas (Cheng et al., 2018).



Sanitation Work in 2002, which demanded that more emphasis should be placed on improving
hygiene and sanitation in rural areas. In 2004, to encourage local governments to improve rural
latrines, the central government started to finance the rural latrine improvement project through
transfer payments. The transfer payments increased the motivation of local government.

In order to develop rural areas, in 2005, the New Rural Construction was proposed in the Fifth
Plenary Session of the 16th CPC Central Committee. Therefore, NPHCC demanded that rural latrine
improvement should be speed up and the coverage of sanitary latrine should reach 65% by 2010.
Furthermore, rural latrine improvement was included into the list of National Public Health Services
in 2009. In 2010, the first of National Urban and Rural Sanitation Campaign started, with the goal of
increasing the coverage of sanitary latrine by 10 percent.

2012 to date: Rural Latrine Improvement in the Rural Revitalization Strategy

Since the 18™ National Congress of the Communist Party of China, China started to set goals
for rural latrine improvement (Zhang et al., 2018). In April 2014, the National Health and Family
Planning Commission set a goal of achieving 85 percent of coverage of sanitary latrines by 2020.
Meanwhile, government leaders also started to put more emphasis on rural latrine improvement. In
his visit to Jiangsu Province in December 2014, President Xi Jinping emphasized that rural latrine
improvement is an important component of the New Rural Construction. One year later in Jilin
Province, President Xi called for a toilet revolution and increasing the use of sanitary latrines amongst
rural populations.

The Healthy China 2030 Plan was released in 2016. The Plan set a lofty goal to ensure all rural
residents have access to innocuous-sanitary latrine by 2030 (State Council, 2016).

Over the past two years, multiple policies directed at rural sanitation have been announced by



the Government. In the 19" CPC National Congress in 2017, China launched the Rural Revitalization
Strategy. One of the five general goals of the Strategy is “Pleasant Living Environment”, with
improvement in rural latrines as an important component.

Meanwhile, the Guidelines on Promoting the Special Implementation of the Rural Toilet
Revolution released in 2019 calls for effective treatment of toilet waste in the suburbs of the eastern,
central and western cities. Furthermore, it calls for long-term mechanisms for management and
protection to be established by 2022. For remote regions, the plan aims to increase the coverage of
sanitary latrines and the innocuous treatment of fecal. In March 2019, the Minister of Agriculture and
Rural Affairs, Mr. Han Changfu, noted that the central government will invest 7 billion yuan to
promote rural latrine improvement in 30,000 villages, reaching more than 10 million rural residents
(Peoples Network, 2019). To increase the quality of rural latrine improvement, Notice on Effectively
Improving the Quality of Rural Toilet Restoration Work was released by multiple ministries.

Status of latrines in rural China: a macro perspective

To understand the status of rural latrines in China, we first draw on macro data from China
Sanitation Statistical Yearbook!. We focus on the coverage of sanitary latrines, types of sanitary
latrines, coverage of innocuous-sanitary latrines, as well as fecal harmless treatment rate.

Coverage of sanitary latrines

Statistics show that the coverage of sanitary latrines in China has increased steadily over the past
two decades (Figure 1). Between 1996 and 2017, the number of households with sanitary latrines
increased from 54 million to 217 million, with an average annual growth rate of 6.9 percent. In other

words, the coverage of sanitary latrines, which is defined as the proportion of households with

1 Since 2002, the China Sanitation Statistical Yearbook has been renamed the China Sanitation and Health Statistical Yearbook.



sanitary latrines, increased nearly 60 percentage points during this period, from 20.9 percent to 81.8
percent.

However, the increase in aggregate numbers might have masked the variations across regions.
Between 2001 and 2017, disaggregated data show that the coverage of sanitary latrines in rural China
varies significantly across the four regions (Figure 2). Coverage in the eastern and western areas had
always been the highest and lowest, respectively. Before 2010, the coverage in the central areas was
slightly higher than that in the northeast. After 2010, the coverage in the central areas and the northeast
areas have almost been the same, with the latter outperformed the former in 2016. Moreover, the
disparities across regions peaked in 2005 and since then the difference has remained stable. By 2016,
the coverage in the east reached over 90 percent for the first time, surpassing the “85 percent by 2020”
target that was set by the Health and Family Planning Commission. While the coverage of sanitary
latrines in the central and northeast is still about 80 percent. Finally, while there is still a low coverage
rate, the west has had a higher coverage growth rate. The region’s coverage rate increased from 33
percent in 2001 to 75 percent in 2017, with an average annual growth rate of 5.3 percent.

Compared with the east, the west has continued to be left behind by about 20 percentage points.
Meanwhile, since 2001, the gap between the west and central and northeast regions has shrunk by
about 10 percentage points. However, the gap between the east and central has increased from 2
percentage points in 2001 to 14 percentage points in 2016. This implies that there has been uneven
progress in increasing sanitary coverage in rural China. Therefore, more emphasis should be placed
on increasing coverage in the west (Lin and Liu, 2016; Zhang et al., 2018).

Types of sanitary latrines

Statistics show that the composition of different types of sanitary latrines in rural China has



changed during 2002 and 2017 (Figure 3)!. Specifically, the proportion of three-septic-tank toilets
has increased steadily and become the dominant type of sanitary latrines, from 26.36 percent to 37.59
percent. The proportion of water flushing toilets has also increased from 6.2 percent to 17.67 percent.
However, the proportions of biogas-linked toilets and urine-faece linked toilets first saw increase
before they began to decrease in 2015 and 2016, respectively.

In addition to composition by type, we also look at the composition by utilization of different
types of sanitary latrines. In 2017, the utilization of three-septic-tank toilet ranked the highest (37.59
percent), followed by water flushing toilet (17.67 percent), biogas-linked toilet (12.00 percent), dual-
pit alternate toilet (7.09 percent), urine-faece linked toilet (1.45 percent), and dual-pit alternate toilet
(0.83 percent).

Similar to its coverage, the composition of sanitary latrines by type also sees obvious disparities
by region (Table 2). The rural residents in the east mostly rely on the three-septic-tank toilet and water
flushing toilet, and we can also see a steady increase in their coverages, from 26.4% and 6.2% to 37.6%
and 17.7%, respectively. However, during the same period, rural residents in the central have switched
from dual-urn toilet to biogas-linked toilet and three-septic-tank toilet. In the west, biogas-linked
toilet, three-septic-tank toilet, and water flushing toilet are the most three common types of sanitary
latrines used by rural residents. These results are very similar to Yao et al. (2009). In contrast, rural
residents living in the northeast are more likely to use water flushing toilet (from 5.4% to 19.3%) due

to the poor moisture resistance of the three-septic-tank toilet (He and Fu, 2016).

' Based on China Health and Family Planning Statistical Yearbook, sanitary latrines can be classified into 7 types: three-septic-
tank toilet, biogas-linked toilet, urine-faece linked toilet, water flushing toilet, dual-pit alternate toilet, dual-urn toilet and other types
of sanitary latrines. However, after careful systematic study of each type of latrine types, Fan et al. (2018) found out that only three-
septic-tank toilet by flushing water and water flushing toilet meet the requirements of modern civilized life/lives on sanitation,
comfortability and convenience of latrines. In contrast, other types of latrines are still susceptible to some shortcomings in use. It
reminds us that we should not only take the local geographical environment and villagers' behavior habits into consideration in the
improvement of rural latrine with practical conditions (He and Fu, 2016; Li et al., 2017), but also pay attention to developing new
latrine technologies in the process of latrine construction.



Coverage of innocuous-sanitary latrine

As the coverage of sanitary latrines increases, so does the proportion of innocuous-sanitary
latrines. However, the coverage of innocuous-sanitary latrines in rural China is still very low (Figure
4). In 2017, coverage of innocuous-sanitary latrine was only 62.70 percent. Again, this aggregate
number masks variations across regions. The coverage of innocuous-sanitary latrine in the east is the
highest. Interestingly, since 2010, the central region has lagged behind the west. However, the central
and the west are left behind by the national average by 7 percentage points and 10 percentage points,
respectively. The northeast still has the lowest coverage of innocuous-sanitary latrines, despite that
its coverage increased from 5.2 percent in 2002 to 30.68 percent in 2017, a level equivalent to that of
the central in 2002.

Fecal harmless treatment rate

Similar to the coverage of sanitation latrines, the fecal harmless treatment rate in rural latrines
has also witnessed a substantial increase in the last two decades. The fecal harmless treatment rate
has increased from 21 percent in 1996 to 93.12 percent in 2017, with an average annual growth rate
of 7.35 percent (Figure 5).

The fecal harmless treatment rate also varies amongst the four regions, while the disparities are
not as obvious as their coverages. The east is far ahead of the rest of the country, with fecal harmless
treatment rate increasing from 57.3% in 2001 to 99.98% in 2016. Both the central and northeast have
had a very similar trajectory in the fecal harmless treatment rate, from about 52% in 2001 to 90% in
2017. The fecal harmless treatment rate in the west was about 35.1% in 2001. The region has already

surpassed the northeast region in 2012, with an annual growth rate of 5.92 percent.



International comparison

Some authors argued that the status of latrine in one country is a good indicator of its
development level (Zhou and Zhou, 2018). To the best of our knowledge, there has been no study that
has compared the status of latrines in rural China with other countries. In this section, using data from
WHO, UNICEF, and the World Bank, we compare China with other countries to further understand
the status of rural latrines in China in the context of the world community. Appendix Table 2 gives
those definitions of terms used in this section.

There was a big gap between the sample developed counties and China (Figure 6). As early as
2000, nearly all (99% and above) rural residents in developed countries, such as Germany, France,
UK, and the US, had already access to at least basic sanitation services and no one practiced open
defecation, while the coverage rate of at least basic sanitation services among rural people in China
was only 52% and there still was 4% of rural people practicing open defecation. Among all counties,
India performed worst, with only 11% of rural people having access to at least basic sanitation
services and 82% of rural people still practicing open defecation. Although China outperformed South
Africa, Vietnam, Indonesia, and India, it was left behind by Thailand, Chile, and Philippines.

During 2000 to 2015, although there was still a gap between the sample developed counties and
developing countries, a great progress has been made in sample developing countries (Figure 7). In
China, the coverage rate of at least basic sanitation services increased from 52% in 2000 to 61% in
2015, and the percentage of people practicing open defecation decreased from 4% in 2000 to 3% in
2015. Among all sample counties, Chile made the biggest achievement. The coverage rate of at least
basic sanitation services in Chile has risen from 67% in 2000 to 99% in 2015, which has reached the

level of developed countries. India, Indonesia, Vietnam, and South Africa also witnessed 20-



percentage point increase, however, more than half (56%) of the rural population in India still
practiced open defecation in 2015. In addition, in 2015, although China’s per capita was higher than
that of Philippines, Thailand, and Vietnam, all three later countries have higher proportions of people
using at least basic service in rural areas than China. Specifically, in 2000, the proportion of people

using at least basic service in rural Vietnam was lower than that of China, however, in 2015, the

proportion of people using at least basic service in rural Vietnam was higher than that of China by 11

percentage points. This implies that the improvement of rural latrine is not guaranteed by GDP growth,
while it needs government intervention.

Progress in the status of latrines in rural China: a micro perspective

To better understand the status of latrines in rural China from micro perspective, we draw data
from the China Health and Nutrition Survey (CHNS). CHNS was designed and implemented by the
Carolina Population Center at the University of North Carolina at Chapel Hill and the National
Institute for Nutrition and Health at the Chinese Center for Disease Control and Prevention. Using a
multistage, random cluster process, CHNS draw a sample of about 7,200 households with over 30,000
individuals in 15 provinces that vary substantially in geography, economic development, public
resources, and health indicators. In addition, data on sanitation facilities were collected.

From 1989 to 2015, nine waves of CHNS have been conducted, which helps us describe the
dynamics of distribution of different kinds of sanitation facilities. The urban samples were removed
as our study focused on the status of latrines in rural China. Those kinds of sanitation facilities in this
paper are defined based on the survey question answered by the households: “What kind of toilet
facilities does your household have?” The possible options include no bathroom, flush toilets (in

house), no flush (in house), flush (outside house, public restroom), no flush (outside house, public



restroom), cement open pit, earth open pit, and others.
By latrine type

Thanks to the nature of panel data from CHNS, we can examine the change of distribution of
different kinds of latrines at household level. Similar to the results from macro data, the results from
micro data also show that China had made a great achievement in sanitation services in rural areas
(Table 4). For example, there was nearly 80% of rural households using open pit (cement or earth) in
1989, while it decreased to 36.75% in 2015. Meanwhile, the proportion of rural household with flush
toilets (in house) increased from 0.75% in 1989 to 47.68% in 2015.

However, there is still a lot of work needed to be done to further improve latrine in rural China.
Even in 2015, more than one in three rural households still used open pit, and half of rural households
did not have access to flush toilets (in-house or outside-house). That may explain why under-five
mortality rate in some rural places in China was still higher than that of Bangladesh (Wang et al.,
2015). Improper handling of manure can have an adverse effect on the health of rural residents. In
fact, one key purpose of rural latrine improvement is the innocent treatment of manure (Wen and
Yang, 2005). Flushing the excrement with water can reduce fecal bacteria contact with the body and
prevent the spread of bacteria in the latrine. One study shows that the incidence of diarrhea among
under-5 children in Philippine decreased by 10 percent among those with their own flush toilets
(Capuno et al., 2015). So, if possible, open pit should be replaced by flush toilet in rural China.

By regions

The trend emerging from each region also shows similar pattern of dynamics of distribution of

different kinds of latrines in rural China (Figure 8). For example, the proportion of rural households

using open pit



Table 5 describes the composition of latrine types in four regions in rural China from 1989 to
2015. Trends by region in different latrine types show that latrine type has shifted from cement open
pit and earth open pit toilet to in-house flushing toilet over the recent 2.5 decades. The percentage of
in-house flushing toilets are increasing steadily in all region in CHNS sample and the cement open
pit and earth open pit toilet are gradually decreased. However, unlike the east region, the proportion
of in-house flushing toilets in the western region and its growth rate is the highest, while in the east
region, this indicator is lower than the west and central regions, which is exactly the opposite of the
previous macro data.

From the specific data, the proportion of in-house flushing toilets in the east region increased
from 0.84% in 1989 to 34.76% in 2015, and the cement open pit and earth open pit toilet decreased
from 69.41% to 47.24%. The proportion of in-house flushing toilets in the west increased from 1.47%
in 1989 to 67.74% in 2015, while the cement open pit and earth open pit toilets decreased from 79.41%
to 28.22%, although there is still a small percentage of rural residents without bathroom. The ratio in
the central region is just between the east and the west regions. Finally, the northeast region is the
worst performer. Until recently, the latrine type of its cement open pit and earth open pit toilets still
accounted for 73.55%.

Discussion and conclusions
Discussion

Using macro data and microdata, we report the status of latrines in rural China over the past two
decades. From the macro perspective, our results show that latrine improvement is progressing at a
relentless pace. However, many challenges still remain. For example, there are huge disparities across

regions and provinces. In addition, compared with other countries with similar per capita GDP, China



is far left behind in terms of coverage of basic sanitation facilities. Therefore, attention needs to be
paid to reduce regional disparity. To do so, lessons must be drawn from experiences of developed and
developing countries that have had made rapid progress in this regard.

Our micro-analysis using CHNS data reveals that less than half of the rural households have
flush toilets, and more than 30 percent of households still use dry toilets such as cement open pit and
earth open pit. In addition, our micro results show that sanitary latrines coverage in most of the
sampling areas has not reached the levels recorded in the macro data in 2015, even if we consider in-
house flush latrines and outside the flush house as sanitary latrines. Finally, since the 1990s, latrines
in rural China have indeed undergone a process of gradual improvement, however, the current
situation is far from satisfactory.

Moreover, many rural households in China still use dry latrines, or in some cases there no latrines
are available. One possible explanation is that some households fail to convert their income into the
investment to family sanitation and health facilities, therefore, more attention needs to be paid to
improvement in sanitation conditions, especially in poor areas.

Conclusions

The latrine is a vital sanitation facility as it is a key factor in human health and the environment.
Our study contributes to the literature on the status of latrine in rural China by combining the macro
with the micro perspective, to enhance the understanding of latrines among different provinces,
regions, and countries. To improve overall latrine level, provincial and international discrepancy need
to be reduced, and more attention should be put on the implementation of latrine improvement and
the strengthening of sanitation and health awareness of rural residents. Furthermore, our results

provide evidence for a more targeted poverty alleviation strategy in China.



Nevertheless, there are also some limitations to our study. First, the macro data contains very
limited information. These include data on whether there is no open defecation, location of rural
latrines (indoor or outdoor), manure disposal methods (Zang, 2011; Wang et al., 2017), the number
of latrines with households (Fu et al., 2005), area of household latrine and whether there have hand
washing facilities and disinfection measures in the latrine (Tian et al., 2010). Second, CHNS only
asked questions about the types of toilets in rural households. Further, the classification of these toilet
types was limited. Hence, it is difficult to compare macro data with microdata directly. Thus, more
studies are needed to better understand the quality status of latrine in rural China. Lastly, given
tremendous resources invested to improve the status of rural latrine in China, rigorous evaluation of

the effect of this sanitization improvement on rural residents are also urgently needed.
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