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We still don’t have a truly European history of modern water supply and sanitation services. 

The existing literature on this topic can be characterized by a national or local scope. We try 

to offer a descriptive account of the key developments in water supply and sanitation services 

in nineteenth- and twentieth-century Europe following a transnational approach. Four 

periods are identified. Between 1800 and 1830, urbanization set the perfect environment for 

the spread of contagious diseases. In 1830-1850, contemporaries began to give importance 

to an appropriate water management system due to the spread of cholera. In the period 

ranging from 1850 to 1870 the first large infrastructures were built, but they only reached the 

affluent districts of large cities. From the 1870s onwards, the public sector took a leading 

role and extended the access to water and sanitation services to the whole population.  
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1. Introduction 

The first known basic infrastructure for water supply and sanitation was implemented 

in Mesopotamia (ca. 4000-2500 BC), where we know drains in the streets were used, but it 

was the Minoan and Harappan civilizations (ca. 3000 BC) who developed well organized 

water management systems for the first time. We know about Minoan technologies for 

collecting of stormwater and disposal of sewage mostly thanks to the archaeological rests of 

their palaces. The sophistication of Minoan water management techniques seems to have 

been well known, but misunderstood, by other ancient civilizations, and it has even been 

argued that the complicated water catchment systems of the Minoan palaces could have been 

the real ground upon which the classical myth of the Cretan labyrinth was built (Lyrintzis 

and Angelakis, 2006). Greeks and Romans in Classical Antiquity (ca. 800 BC – 300 AD) 

further developed the technologies first implemented by Minoans and increased the scale of 

provision. In Late Classical and Hellenistic Greece (ca. 400-100 BC) urban drainage and 

sewerage systems were usual and many ordinary middle class houses were equipped with 

sanitary installations. In the case of the Romans, they were mainly concerned with public 

spaces. Magnificent aqueducts and sewerage systems were built, but they were mostly 
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intended to provide water to public baths and fountains and to drain stormwater from the 

streets. Direct connections from private homes to these systems were rare. 

There was little progress from the Late Antiquity to the Age of Enlightenment. The fall 

of the Roman Empire led to the disintegration of the urban administrative apparatus and the 

consequent lack of maintenance of water management systems. The quality of life in the 

cities decreased and Europe became rural. Some Mediterranean cities were able to maintain 

the Roman legacy, but they were the exception rather than the rule. In most cities aqueducts 

and subterranean sewerage systems stopped working. Water was obtained directly from wells 

and rivers close to the population centres, and wastewater was driven through open ditches 

or directly thrown to those same rivers. Even in monasteries, which seem to have preserved 

the Greco-Roman sanitation facilities as they did with classical culture, their inhabitants 

expressed a cultural rejection of ancient hygienic practices. In Medieval Muslim Europe, 

however, hygienic habits were widespread and water and sanitation infrastructure was more 

advanced. In contrast with Christian Europe, the majority of private houses of Al-Andalus 

had latrines and many cities had a subterranean sewerage system that, although rather simple, 

covered at least the city centre. 

Industrialization, urbanization and globalization led to a new era of intense development 

in water supply and sanitation techniques during the 19th and 20th centuries. The outbreaks 

of cholera in European highly populated cities increased mortality dramatically, and hygiene 

became the key answer to that challenge. Large piped water supply and sewerage system were 

built, most homes were connected to those networks and chemical, mechanical and 

biological methods were developed to purify wastewater. Public authorities took the leading 

role in the provision of water supply and sanitation services that they keep in the beginning 

of the 21st century. Thus, it can be stated that the modern water supply and sanitation services 

developed mainly in the period ranging from the second quarter of the 19th century to the 

central years of the 20th century.1 

The aim of this work is to offer a descriptive, narrative account of the key developments 

in water supply and sanitation services in nineteenth- and twentieth-century Europe. This 

field of research has been successfully explored for the case of the United States (Melosi, 

2000) but we still don’t have a truly European history of modern water and sanitation 

services. The existing literature on this topic can be characterized by two elements: 1) a 

national or local scope, and 2) an engineering point of view. Stanbridge (1976), the Chartered 

Institute of Environmental Health (1998), Mara (1999) and Jenson (2008) focus on the case 

of the United Kingdom; Goubert (1986) on France; Seeger (1999) on Germany; Katko 

(1997), Katko, Juuti and Pietila (2006) and Juuti and Katko (2004, 2014) on Finland… 

Particular cities have also been frequently object of study in this matter, being London 

(Halliday, 1999; Hughes, 2013) and Paris (Reid, 1991; Gandy, 1999; Chatzis and Coutard, 

2005; Bocquet, Chatzis and Sander, 2014) the most studied cases. Examples of comparative 

studies are scarce: Barraqué and Kraemer (2014) for the UK and Germany, Crespi (2014) for 

Paris and Milan, and Juuti and Katko (2005) for a number of cities of several countries. Many 

                                                           
1 A more detailed account of the historical developments in water and sanitation services that we summarized 
in this introduction can be found in De Feo et al. (2014). 
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of these works have been written by and for engineers, and therefore they focus on technical 

aspects of water and sanitation infrastructure rather than social and economic factors 

involving these services such as demography, culture, demand, funding, management, public 

sector role, coverage, etc. The technical approach also leads them to concentrate on one of 

the three main specific services within the sector: water supply, wastewater disposal or 

wastewater treatment. A good example of this kind of literature is Cooper (2001), who 

focuses on British experience in wastewater treatment. In this paper we try to contribute to 

the existing literature by giving an overview of the history of water and sanitation services as 

a whole in nineteenth- and twentieth-century Europe from the point of view of a social 

scientist and following a transnational approach. 

In section 2 we present the methodology and data we used for this study. In section 3 

we briefly describe the situation of rapid urbanization and poor hygienic infrastructure in 

European cities in 1800-1830 that were the perfect environment for the spread of diseases. 

Section 4 covers the period 1830-1850, when cholera comes to Europe and public opinion 

begins to consider contaminated water as a possible cause of the spread of the disease. 

Section 5 covers the period 1850-1870, when the first great investments in water supply and 

sanitation infrastructure were made and significant improvements were achieved in the well-

off boroughs of large cities. Section 6 covers the period 1870-1940, when public sector take 

the leading role in the provision of water supply and sanitation services and access to these 

services spreads to small towns and working-class districts. Finally, the main conclusions of 

this work are presented in section 7. 

 

2. Methodology and data 

We use a descriptive, narrative method. A chronological and transnational approach has 

been followed as far as possible. We tried to avoid building up a history consisting of separate 

narratives of national histories. Therefore, every section in this paper is devoted to a different 

time period instead of a single country, and particular developments of each country are 

considered jointly within each period in order to underline what these countries had in 

common and what wider, social and economic processes affected them. This chronological 

approach needs a criterion by which we can establish when a period ends and the following 

begins (i.e. to establish a periodization). We set these turning points by taking into account 

what we think are the three main socioeconomic processes that affected water and sanitation 

developments in the nineteenth- and twentieth-century Europe: urbanization, imperialism 

and democratization. Behind all these processes stands industrialization (see figure 1). Our 

theoretical framework can be summarized as follows. Industrialization leads to urbanization, 

imperialism and the formation of class societies and democratization. Urbanization 

establishes the perfect setting for disease transmission. Imperialist commercial relations 

enables waterborne diseases to spread from until then isolated countries. Democracy gives 

voice to working classes who claim for public investments in water and sanitation 

infrastructure since they can’t afford individually the access to clean water and sanitation 

services. Only when these three factors are jointly in motion, water and sanitation services 

develop fully. We consider progress in scientific and technical knowledge as an outcome of 
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socioeconomic processes (see figure 1). Therefore, we focus on these processes instead of 

technical aspects of water and sanitation services, although they are frequently mentioned. 

 

Figure 1. Socioeconomic processes affecting water and sanitation developments 

 

Source: own work. 

 

This is a work of synthesis. Consequently, we rely mostly on original research due to 

other authors, who are appropriately referenced along this paper. It is their work that 

provides us with the data needed for our purpose. If any originality could be found in this 

work, it would be its temporal and geographical perspective that results from the 

juxtaposition of the findings and results of a wide range of more specific studies and the 

insights and relationships that can be established when these previous works are put in 

contact with each other. We hope that this paper can be useful for those interested in the 

history of water and sanitation services by offering a consistent point of view of what we 

know about the developments in this sector in nineteenth- and twentieth-century Europe. 

 

3. The making of urban Europe and the spread of diseases (ca. 1800-1830) 

It has been said that we can distinguish three major periods regarding water supply and 

sanitation services: 1) first developments of ancient civilizations, 2) relative decline in the 

Middle Ages and Early Modern History, and 3) recovery and improvement of ancient 

techniques in Late Modern History. In this periodization, cities play a key role. It is not a 

coincidence that water and sanitation services developed mostly in nineteenth century, when 

Europe was in an accelerated process of urbanization (see table 1). 

Table 1. Annual growth rate of urbanization ratea in Europe (excluding Russia) 

1600-1700 1700-1750 1750-1800 1800-1850 1850-1880 1880-1910 1910-1970 1970-2000 

0.1* 0.1* 0.1 0.9 1.3 1.0 0.6 0.6 

a Urban people are those living in population centres with more than 5,000 inhabitants. 
* High margin of error 
Source: Bairoch (1977). 
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Urban people are farther from sources of clean water than their rural contemporaries 

and they also have to travel longer distances to get rid of wastewater in places far from their 

homes. In addition, due to its high population density, it is in urban communities where 

infectious diseases can be spread more easily. That being the case, the lack of urban water 

supply and sanitation infrastructures can lead to a rise in both morbidity and mortality. In 

fact, all the estimates for the case of the United Kingdom –the country where the 

urbanization rate increased the most from 1800 to 1830 (Bairoch and Goertz, 1986)– seem 

to suggest that life expectancy at birth was lower in the cities than in the rest of the country. 

Wrigley et al. (1997) estimate an average for England and Wales of 41 years in the 1820s. For 

provincial cities above 100,000 inhabitants, Woods (1985) estimates 30 years and Szreter and 

Mooney (1998) 35 years in the same period. Within the largest cities, life expectancy was 

lower in the industrial cities of the north of England and higher for middle-upper class people 

living in the suburbs than for industrial workers living in the city centres (Szreter and 

Mooney, 1998). 

But, in spite of the intense process of urbanization in the first decades of nineteenth-

century Europe and the high mortality rates existing in these growing cities, water and 

sanitation services only became widespread in the last quarter of the century. From 1800s to 

1830s, it seems that water was not a remarkable concern for contemporaries. 

In the early-nineteenth-century Europe, piped water supply was hardly present and there 

was, as Hassan (1985) expressively put it, “nothing remotely approaching a municipal 

service” in the United Kingdom, what can be easily extended to the continent. In a study 

based on 81 large towns and cities of the United Kingdom, Hassan (1985) has shown that 

85.2 % of these cities had not a piped water supply system in 1801. In 1831 this figure had 

drop to the still high 61.7 %. Most cities depended upon wells, streams and rivers. The 

Parisian water supply system consisted mainly of fountains installed in the streets, which took 

the water from wells and from the river Seine. Even affluent Parisians stocked up with water 

from these sources, although they paid carriers so they brought the water to their homes. 

Water supply through pipes was only available for a few aristocrats (Chatzis and Coutard, 

2005). In Rome, where the provision of water was the domain of the Pope’s central 

government, it was also made through public fountains or water points in the yards of houses 

(Bocquet, 2004). 

Nor were there adequate sewerage systems for the disposal of human waste. Excrement 

were usually stored in cesspools inside the households, as it happened in cities like Paris 

(Gandy, 1999), London (Cook, 2001) and Madrid (González, 2002). These cesspools were 

usually not impermeable, so their content seeped easily into the subsoil and contaminated 

the groundwater. The emptying and collection of the contents of the cesspools were carried 

out at night (Gandy, 1999). The Parisian waterwaste management system consisted primarily 

of open ditches and they only were present in the city centre. Therefore it could not be 

assured that wastewater was diverted into the river far from where people lived, what implies 

that they could use that water again. Most of the few covered sewers were either ruined or 

choked (Gandy, 1999). Those which were still in service were mainly dedicated to street 

cleaning and stormwater draining, and they were too small for handling large quantities of 

water after heavy rain (Chatzis and Coutard, 2005). Being this so, water flooded periodically 
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onto the streets, and stagnant waters and overflowing landfills were frequent. The cleaning 

of the sewers, when it existed, was done by hand using rudimentary tools. 

The lack of this infrastructure responds to the lack of capacity of local governments to 

finance it. Most cities neither could collect the taxes needed nor could borrow for this 

purpose. The early nineteenth century was the time of economic liberalism and this hindered 

the capacity of action of public administrations. In the United Kingdom there was a 

privatization process of public water supply companies. In 1801, 41 % of the cities studied 

by Hassan (1985) that had piped water were supplied by private companies, but in 1831 this 

percentage had risen to 67.9 %. 

 

4. The epidemics of cholera and the birth of the “sanitary idea” (ca. 1830-1850) 

Industrialization led to urbanization, but also to imperialism and globalization. 

International trade increased and with the movement of goods came the movement of 

diseases. Commercial relations between Britain and the British raj in India were the 

mechanism by which cholera spread from India to Europe in 1831. It first reached England, 

Prussia and France. In 1833 it spread to Portugal and Spain. Cholera was an unknown disease 

in Europe and it had devastating effects. About a half of those infected finally died, most of 

them in less than 24 hours since the appearance of the first symptoms. From the time of first 

outbreaks there was a vivid debate about the nature of the new disease and the available 

mechanisms to fight against it. Cholera is caused by some types of the bacterium Vibrio cholera 

and it is spread mainly by consuming water contaminated with human faeces containing the 

bacteria. But none of this was known by the contemporaries. All across Europe, it was a 

matter of discussion whether cholera was a contagious or an infectious disease. Nowadays 

both terms can be understood as synonyms, but it was not so in the early nineteenth century. 

A contagious disease was that which spread from one human to another by direct contact 

between them. An infectious disease was that which has its origin in a certain environmental 

factor and spreads only by direct contact between humans and that factor. Since the 

characteristics of the propagation of cholera in the 1830s did not support fully any of these 

definitions, it is not surprising that a heated debate arose. 

At first, the geographical spread of cholera from India to Europe across the Middle East 

and Russia seemed to give more support to the advocates of its contagious nature. This led 

European governments to apply the same measures they had taken in the past in order to 

fight against other contagious diseases: quarantines and cordons sanitaires were set to achieve 

the isolation of affected places until the epidemic outbreak disappeared.2 But quarantine 

measures soon proved to have severe economic consequences. They cut off food supply to 

urban populations and trade between them, resulting in increased food prices, the bankruptcy 

of small local industries and the subsequent rise in unemployment. This situation led to the 

emergence of popular revolts in London, 1832 (Durey, 1979); Paris, 1832 (Delaporte, 1986); 

Seville, 1833 (Rodríguez Ocaña, 1986); Madrid, 1834 (Puerto and San Juan, 1980), and a 

                                                           
2 See Baldwin (1999, pp. 37-52). For a more detailed description of the Spanish case, see Rodríguez Ocaña 
(1981, pp. 103-109). Evans (1987) provides some information on quarantine measures in Prussia. 
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number of other cities where people’s livelihood was affected (Evans, 1987; Baldwin, 1999, 

pp. 62-65). Manufacturers, merchants and traders, affected by obstacles to commercial 

transactions, soon joined workers in their protest against quarantine measures. They argued 

that, given that cholera was spread from one city to another in spite of the measures applied, 

these were not effective and the damages they caused overcame their supposed benefits. It 

is not strange that cholera could not be stopped, since isolation of affected places could never 

be absolute. But the fact that cholera was spread while isolation policies were being 

implemented gave further support to the idea that cholera was not a contagious but an 

infectious disease. The pressure of the industrial and commercial bourgeoisie played a key 

role in the dismantlement of quarantines and cordons sanitaires in the following months. 

Quarantinism gave way to saniarianism (Baldwin, 1999, pp. 75-83). This change was more 

radical in those countries where traders and merchants had more power, as it was the case 

of the United Kingdom. English merchants were “in the greatest alarm with the suspicion 

that relations with Spain could be suspended or obstructed”, according to the English 

ambassador in Spain at the time, since this country was applying quarantines with a higher 

level of strictness than France or the United Kingdom (Rodríguez Ocaña, 1986). 

In these first years of cholera outbreaks, in spite of the widespread call for sanitary 

measures, investments in water supply and sanitation infrastructure were scarce and they only 

attempted to achieve some minor improvements on existing installations. Measures taken 

differ across cities and it is difficult to find a common pattern. Regarding water supply, it was 

mostly in hands of private companies who focused on supplying the most affluent houses. 

Local authorities could not afford great projects and therefore their interventions were 

usually of a minor scale, focusing on public wells and fountains instead of piped water supply 

systems. This was the case of the Parisian water supply system relying on public fountains, 

which was maintained and even promoted. The number of fountains was increased sevenfold 

between 1832 and 1854 by making use of public funds. The development of a running water 

supply system through pipes proved difficult to accomplish since there were not sufficient 

public funds and well-off Parisians still preferred to pay carriers who brought water from the 

fountains instead of financing an expensive pipeline network (Chatzis and Coutard, 2005). 

The situation in the United Kingdom experienced some developments, at least regarding 

large cities. Between 1831 and 1851, the percentage of large cities studied by Hassan (1985) 

that were supplied with piped water rose from 38.3 % to 74 %. This is a high increase in 

coverage, but quality service was still rather inadequate. Water usually came from 

contaminated sources and was delivered under low pressure on an intermittent basis. Hassan 

(1985) argues that this was due to perverse incentives of private companies, which were the 

main responsible of water supply. The privatization process initiated in the 1800s did not 

stop after the outbreaks of cholera. Instead, from 1831 to 1851, the percentage of large cities 

that were supplied by private companies –within those that had piped water– rose from 67.9 

% to 73.5 %.  

The sewerage system of Paris was improved in the 1830s by the substitution of open 

channels by underground gutters, but still less than 20 % of houses were connected to the 

network and human waste was mostly deposited in cesspools that were emptied at night 

(Gandy, 1999). In London the undergrounding of all sewers was proposed in 1842 but in the 
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end it was not undertaken in that decade (De Feo et al., 2014). Instead, and in contrast to the 

case of Paris, the use of cesspools was abolished and the connection of houses to the existing 

sewerage network became compulsory. Since these sewers were designed to collect rainwater 

instead of human waste and they ultimately ran into the Thames, the river was heavily 

contaminated by sewage (Cook, 2001). The first great investment in sanitation infrastructure 

was the construction of the sewerage system of Hamburg in 1842. But this cannot be 

attributed to a generalised interest on sanitation infrastructure at the time. The sewer was just 

an element of a broader reconstruction plan after the great fire that destroyed a large part of 

the city in May 1842. If it had not been for that fire, the sewer would probably not have been 

built, since in the following two decades there was not any similar initiative in other German 

cities (Seeger, 1999). 

 

5. The first important investments in water and sanitation (ca. 1850-1870) 

After the second outbreak of cholera in 1848-1850, some interventions of greater 

magnitude were carried out. Along the 1850s, new water supply and sanitation systems were 

built in the main European capitals like Paris, London and Madrid (De Feo et al., 2014; 

González, 2002). 

As in the case of Hamburg in the previous decade, the construction of the new water 

management system in Paris was not an isolated project but a part of a large rebuilding of 

the city between 1850 and 1870. For Hamburg, the reason was the necessary reconstruction 

after a great fire. For Paris, it was mostly a matter of political power and public image, a 

symbol of the newly proclaimed emperor Napoleon III. The major works began in 1857 

(Gandy, 1999). Two water supply networks were designed: the first would supply good 

quality running water to subscribers; the second would supply lower quality waters to public 

fountains (Chatzis and Coutard, 2005). The sanitation network was enlarged, great collectors 

were built –up to 4 metres high and 5 metres wide– and electric light was introduced into 

the sewers. In the middle years of the 1860s, after the improvement and just before the 

International Exposition of 1867, the new sewerage system of Paris was a spacious, clean 

and well-lit network of tunnels through which people could walk comfortably. The 

intervention was not only a sanitary measure, but a propaganda act also. It was conceived as 

a symbol of the new, healthy city and it had to be shown to the world. From the Exposition 

onwards, public tours began to be offered and the sewers became a major tourist attraction. 

They were generally acknowledged as the more advanced sanitation infrastructure in the 

world and many countries took it as the example to follow (Gandy, 1999). But, in spite of 

the apparent great development that the new Parisian water supply and sanitation system 

represented in water management policy, it should not be overstated. The percentage of 

houses connected to the water supply system rose from approximately 20 % in 1854 to 50 

% by 1874, but this means that still half of the population did not have access to running 

water at the end of the intervention. This lack of clean water affected mostly to working-

class boroughs, where a 48 % of houses were connected, while in the affluent boroughs this 

figure rises to the 82 % (Chatzis and Coutard, 2005). Regarding the new sewerage system, it 

was planned to carry mostly storm waters. Human waste management policy did not change. 
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At the beginning of the great reconstruction, only a 20 % of the households were connected 

to the sewerage network –mainly those situated on the richest parts of the city–, and it was 

expected to remain so (Gandy, 1999). Cesspools would continue as the main tool for human 

waste disposal. The Parisians knew that the early abolishment of cesspools in London had 

led to a heavy contamination of the river Thames, and they only allowed liquid matters to 

enter into the sewers (Chatzis and Coutard, 2005).  

Amsterdam neither allow human faeces to enter into the sewers along with stormwater 

nor maintained the old system based on the use of cesspools. The city built two separate 

sewerage systems: one for stormwater and one for human waste (Gandy, 1999). The former 

diverted the stormwater into the river, and the later diverted human faeces for its use as a 

fertilizer.  

The construction of the new sanitation system of London began after the great stink of 

1858. Along with the construction of the new sewerage system in London, there were some 

developments in other cities of the United Kingdom. The rapid increase in water supply 

coverage of large cities that had initiated between the 1830s and the 1850s continued until 

the early 1870s. The percentage of large cities studied by Hassan (1985) that were supplied 

with piped water rose from 74 % to 96.3 % between 1851 and 1871. So it can be stated that 

the most important cities of the UK were supplied with piped water at the beginning of the 

1870s. However, while the increase between 1830 and 1850 was accompanied by a rise in the 

share of private companies, between 1851 and 1871 the share of public companies in large 

cities rose from 26.5 % to 57.7 %. The transition from private to public control of water 

supply was accompanied by an increase in output and quality service. Average consumption 

increased 579 % in Manchester between 1841 and 1875, 153 % in Leeds between 1851 and 

1871, and 66 % in Glasgow between 1845 and 1871. This was a result of the sales-maximizing 

goal of public companies that replaced the profits-maximizing goal of private companies. 

Supplying expanding neighbourhoods was usually regarded as unprofitable and the 

substitution of private by public companies was increasingly considered a needed measure 

to scale up the provision of water. In addition, private companies were reluctant to carry out 

large projects that needed huge investments and had a long pay-back period. At the same 

time, water was delivered under high pressure on a constant basis, and it was softer and far 

less contaminated than before. This picture should not be generalised to the whole country, 

since larger towns tended to municipalize water supply first and to develop the most 

ambitious projects. In this fact, industry played a key role. Some manufacturing activities like 

textile, paper and chemical industry needed pure, clean water as a raw material, and 

manufacturers pushed for a better supply. Water was also essential in fire-fighting, and fire 

was more usual –and its economic consequences were more severe– in industrial cities 

(Hassan, 1985). The situation in small towns was probably different. 

In Spain, water was provided mostly by private enterprises. The exception to that rule 

was Madrid, where the state managed the water supply service through the public enterprise 

called Canal de Isabel II, created in 1851. In this city some measures were taken in order to 

improve the maintenance of the still deficient sewerage system. In addition, construction, 

food and chemical industries, which were considered unhealthy, were forced to move away 

from the city centre (González, 2002). 
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In Rome, the municipality gained control over the provision of water, although it was 

still ruled by a few aristocratic families closely linked to the Pope. A technical bureau was 

created, a municipal hydraulic engineer and several technicians were hired, but little was done 

to extend the network (Bocquet, 2004). Another Italian city, Milan, relied mostly on private 

shallow wells to obtain drinking water (Bigatti, 1997).  

 

6. The generalization of water supply and sanitation systems (ca. 1870-1940) 

European modern water supply and sanitation services as we know them nowadays were 

born after the 1870s. The gradual rise of democracy across Europe gave voice to working 

classes who could not afford individually the access to clean water. This led public authorities 

to take the active role in the provision of water and sanitation services that they keep at the 

beginning of the 21st century. In Northern Europe the process was virtually completed by 

the beginning of the First World War, while in Southern Europe it had to wait until the 

beginning of the next, Second World War. We can distinguish two periods, being the turning 

point around the late 1890s and the change of century. Water supply and sanitation services 

developed generally at a good pace between the 1870s and the late 1890s in well-off districts 

of large cities. The generalization of access to these services in working-class districts and 

small towns and cities took place after the late 1890s. 

Regarding water supply, in Paris the number of houses connected to the network 

doubled between 1870 and 1890. This was the result of competition in the property market 

of affluent boroughs, where tenants could express their preference for well provisioned 

properties by their willingness to pay more. Tenants preferred houses connected to the 

network and landlords had to adapt their properties if they wanted to rent them. In the 

working-class parts of the city, where tenants could not afford more expensive, healthy 

properties, the spread of access to the system rose slowly because of the rejection of the 

landlords, since they did not want to pay for the installation. As a response to that issue, from 

1881 to 1886 the city provided for free the installation of pipes to supply municipal water to 

the buildings. But landlords still did not connect their properties to the network. They did 

not want the tenants to use more water, because this implied that cesspools would have to 

be emptied more frequently, with its associated cost. In 1883, the city tried to enforce the 

subscription for all landlords, but it failed (Chatzis and Coutard, 2005). In the UK of the 

early 1870s, virtually all the great cities were supplied with piped water (Hassan, 1985). Private 

companies were the main responsible of water supply at that time, but by this decade a 

legislative framework had been created which supposed the return of water management 

responsibility to local authorities. The share of public companies in the supply of large cities 

rose from 57.7 % to 90.1 % between 1871 and 1901. In this period the building of water 

infrastructures was funded by local governments, sometimes making use of their own 

budgets, sometimes borrowing from the central government at low interest when city’s 

budget was not enough (Canales, 1999, p. 95).  

The advance of the public role in water and sanitation sector made it possible to carry 

out measures that could be difficult to justify under the previous predominant liberal logic. 

Land along the rivers was expropriated in Edinburgh, Birmingham and Liverpool in order 
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to avoid its contamination. In Glasgow, building was forbidden on the banks of Lake 

Katrine. In Manchester, land was bought instead of expropriated around the Thirlmere 

reservoir, which was built in 1890-1894 by the local government. In Austria, Vienna also 

bought land to protect the water supply of the city (González, 2002). 

The city of Rome, which became the new capital of the Italian Kingdon in 1871, 

experienced rapid population growth. The new bourgeois neighbourhoods, where a private 

company was responsible of provision, were immediately connected to the water supply 

network. However, popular areas, where the municipality was the responsible of provision, 

either were not connected or received water of poor quality (Bocquet, 2004). In Milan, from 

1888 onwards, the use of spring water was replaced by ground water in order to increase the 

quality of the service (Crespi, 2014).  

By 1890, clean water supply was not still widespread. In spite of the developments 

between 1870 and 1890, it was essentially a market-led process and therefore the increase in 

access occurred mainly in the affluent boroughs of large cities. In Paris, for example, it was 

not until the late 1930s, after the intervention of the city by the development of new 

legislation, when water supply access extended to working-class boroughs (Chatzis and 

Coutard, 2005). In the UK of 1900, private companies still were the main responsible of 

water supply in the East Midlands, where cities were smaller than in the West Midlands, 

North West England, Yorkshire or Scotland. It was later in the 1900s when public enterprise 

developed in the less urbanized part of the country (Hassan, 1985). By 1907, over 81 % of 

total output of water companies in the UK was controlled municipally (Falkus, 1977), which 

means that by the beginning of the First World War, water supply and sanitation was the 

most collectivized sector in the economy of the UK (Hassan, 1985). During the first decades 

of the 20th century, the Spanish government initiated an interventionist attitude granting 

modest economic support to new water supply projects. From 1921 onwards, this attitude 

was reinforced and interventionist policies were put in place in order to remove private 

enterprises from water supply concessions and acquire direct control over public services 

(Matés, 2004). In Rome, from 1885 onwards the municipality tried to gain control over the 

part of the water supply service that was in private hands. First, by implementing fixed prices 

and preferential rates for industrial workers. Then, at the beginning of the 20th century, some 

measures were taken in order to extend the area covered by public provision to the remote 

suburbs –whose provision was not profitable for the private company– and improve water 

quality. It was not until 1964 when the municipality took all the responsibility and water 

supply became a public service (Bocquet, 2004). 

Regarding sanitation, most of the great German sewerage systems were built between 

the last years of the 1860s and the early 1880s, just after the cholera epidemics of 1866-67, 

the deadliest one of those that affected the country (Seeger, 1999). These were the cases of 

Frankfurt (1867), Stettin (1868), Danzig (1871), Berlin (1873), Breslau (1877), Munich (1881), 

Cologne (1881) and Düsseldorf (1884). In Paris, the lack of connections to the sewerage 

system in the working-class boroughs led to the development of new legislative measures in 

the 1890s, after the appearance of new outbreaks of cholera. In 1894 it was made mandatory 

the link between all homes and the sewer system (Gandy, 1999). Landlords undertook a legal 

fight but after a long dispute the city finally managed to impose its will (Chatzis and Coutard, 
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2005). Since the sewers were not designed for human waste management, they discharged 

wastewater into the Seine at central points of the city and, as it had happened before in 

London, these points became sources of infection (Gandy, 1999). In the Italian city of Milan 

something similar happened: the wastewater discharged in the ground caused the pollution 

of ground water, so a municipal sanitation service was created and a major sanitation 

infrastructure was built starting in 1888 (Crespi, 2014). Water pollution was a generalised 

problem across Europe due to the process of sewers construction that began in the 1850s, 

after the outbreak of cholera of 1848-1849, and intensified in the 1870s after the outbreak 

of cholera of 1865-1867. Sewers were usually planned to carry mostly storm waters and, 

when human waste was allowed to enter into the sewerage system, it caused an important 

pollution of the rivers. This led to a major change in the consideration of water sanitation. 

Until the end of the third quarter of the 19th century, sanitation was seen mostly as a matter 

of wastewater disposal. The key factor was to get rid of sewage, to put it in another place out 

of the population centres, usually by throwing it to the nearest streams or rivers where the 

sewers flowed into. Once the consequences of this practice had been suffered, that 

consideration changed and more importance was given to remove pollutants instead of 

simply move them. Thus, wastewater disposal was gradually complemented with wastewater 

treatment (Cooper, 2001). It was a critical issue in those cities where sewers flowed into parts 

of the river still near to the populated area like London and Paris. The lack of treatment also 

caused problems when other cities were situated downstream the river, like in the case of 

Buitrago, a small town upstream from Madrid, where water was contaminated and where 

purification measures had to be taken in order to assure the provision of clean water to the 

Spanish capital. Technological progress in water quality measurement made it possible to 

identify the problems and design the appropriate response. The most advanced countries in 

this sector were the UK, Germany and Belgium. Hearson’s in London, Altmann in Berlin, 

and Droosten in Brussels were some of the leading manufacturers. We know that when 

Madrid began to perform a daily analysis of water quality in 1908, its laboratories were 

supplied by those north-European companies (González, 2002). It was in these northern 

countries were treatment techniques were developed first. In Germany, at least 29 cities built 

some type of wastewater treatment facilities between 1871 and 1925 (Seeger, 1999).  

The first wastewater treatment techniques developed were known as natural techniques 

because land was the key treatment element. Wastewater was carried away from city centres 

and spilled on the country land, where soil was used as a natural filter. Where wastewater 

flows were small enough and soil was of good quality for agriculture, wastewater was used 

as a fertilizer for crops. Where flows were too large and soil was of poor quality, the best 

option was the modification of soil in order to increase its filtration capacity: soil was covered 

with a mantle of one meter thick composed of materials of great power of filtration like 

coarse sand and gravel. The main theoretician of these techniques was the British John Bailey 

Denton, and it was in the UK where they were used first. They were applied in Merthyr 

Tydfil, Kendal, Abingdon, Northampton, Forfar, Dewsbury and Malvern, among other 

towns and cities. Outside the UK, they were applied in France (Paris, Reims...), Spain 

(Madrid, Barcelona, Valladolid...) and Germany (Danzig, Berlin, Freiburg, Darmstadt…). 

Land treatment was the most popular technique because construction and maintenance of 

the elements needed were both simple and cheap (González, 2002; Seeger, 1999). 
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Natural treatment techniques were the most used, but there were also artificial 

techniques. Within them, we could distinguish between mechanical, physical and chemical 

techniques. The last ones were the most used just after natural techniques. Thick waste was 

filtered and then chemical reagents like lime and aluminium sulphate were added to the water. 

It was conducted to great tanks, where suspended solids became sludge. In the UK, this 

sludge was sometimes transported by barges to the high seas, as in the case of London 

(González, 2002). Leicester, Tottenham, Coventry and Wimbledon were other British cities 

where this process was applied. In France, it was used in Roubaix and Tourcoing (González, 

2002). In Germany, the cities of Frankfurt, Leipzig, Wiesbaden and Huddersfield also applied 

it, but the sludge was usually treated and then used as a fertilizer. Along with land treatment 

and chemical techniques, mechanical processes were quite popular in Germany (Seeger, 

1999). Paris kept its land treatment method until the 1930s, when a wastewater treatment 

plant was installed for the first time (Lofrano and Brown, 2010). 

Land treatment began to fall out of use by the beginning of the 20th century, at least in 

large cities, and biological filters, the most promising line of research on sanitation at that 

time, began to gain importance. The main process based on biological filters is known as 

activated sludge process. Its operation is similar to the chemical techniques, but natural 

bacteria are added to the water instead of chemical reagents. These bacteria metabolize the 

suspended solids as nutrients and turn it into sludge. The method reproduces the natural 

purification process that occurs in streams and rivers in an accelerated and controlled way. 

It requires expensive work and facilities, so it was applied first by the richest nations of 

Europe: the UK, Germany and the Netherlands (González, 2002). The first biological filter 

was used at Salford near Manchester in 1893. From then until 1920 many others were 

installed in different cities of the UK (Cooper, 2001). In Germany it was developed a new 

biological treatment based on oxidation ponds, first introduced in Berlin in 1898, in 

combination with land treatment, and then extended to Strasbourg in 1907 and Munich in 

1925 (Seeger, 1999). In Spain, the first installations based on activated sludge were planned 

in Palencia and León in the 1920s. In Madrid, an experimental plant was built but it was 

destroyed during the Spanish Civil War (1936-1939). It was not until 1950 when the first 

permanent treatment plant based on activated sludge was put into operation in the Spanish 

capital (González, 2002). These projects were carried out mainly by public enterprises, since 

sanitation never was an attractive sector for private initiatives (Matés, 2004). 

 

7. Conclusions 

With this paper we try to offer an overview of the history of water and sanitation services 

in nineteenth- and twentieth-century Europe from the point of view of a social scientist and 

following a transnational approach. Alongside purely technical issues, we stress the 

importance of socioeconomic factors underlying the development of these services: 

industrialization, urbanization, globalization and democratization. Four periods are 

identified. Industrialization and urbanization during the early 19th century set the perfect 

environment for the spread of contagious diseases. Globalization allowed Indian cholera to 

reach Europe in the 1830s and, since contaminated water is the main channel through which 
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the disease is spread, the contemporaries began to consider that an appropriate water 

management system was the correct way to fight against the rise of mortality. It was in the 

period ranging from 1850 to 1870 when the first large water supply and sanitation 

infrastructures were built, but they were mostly private projects and only reached the affluent 

districts of large cities. Only the gradually rise of democracy from the 1870s onwards made 

it possible to extend access to water and sanitation services to popular suburbs and small 

villages, where private investments were not profitable. Given the pressure exerted by low- 

and middle-income classes, public sector took a leading role in the provision of public 

services and thus modern water supply and sanitation services were born. In most countries 

of Northern Europe the process was virtually completed by the beginning of the First World 

War, while in Southern Europe it had to wait until the beginning of the Second World War. 
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