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Abstract  

This paper introduces the methodological and theoretical approach followed in the 
undergoing project MEMO and its contribution to the update of the environmental 
history of Lisbon Metropolitan Area (LMA). 

In the aim of the project a comparative analysis of the metabolic behaviour of the LMA 
in different historical periods (from pre-industrial period to the present) is developed 
and preliminary results for the end of the XIX century are presented here for Lisbon 
city, particularly. The production and consumption of food products in Lisbon in the 
1890-1900 decade is accounted and the citizens’ diet is assessed and compared to Paris 
and Vienna’s citizens’ diets and the nitrogen consumption is measured - an element that 
represents a proxy of the environmental pressure of cities, particularly in what concerns 
food consumption. 

Introduction 
Urban metabolism consists on understanding the technical and socioeconomic processes 
that occur in cities, resulting in growth, production of energy, and elimination of waste 
(Kennedy et al., 2007). This includes assessing the inputs, outputs, and storages of 
energy, water and materials of an urban area (Kennedy et al., 2011). 

The urban metabolism concept is grounded on the analogy with the metabolism of 
living organisms’, as cities can transform raw materials into infrastructures, human 
biomass and waste (Wolman, 1965; Bai, 2007; Kennedy et al., 2007). Once cities are far 
more complex than a single organism, they can also be faced as an ecosystem (Kennedy 
et al., 2011).  

As cities grow, available food and water supplies can become limiting, but as the 
boundaries of the food and water supply regions expand due to increased trade and 
improvements in transportation, these constraints can be overcome and supplanted with 
others (Swaney et al., 2011). The assessment of the metabolism of urban areas provides 
important clues on the pressure these economies exert on the environment since the use 
of natural resources may lead to direct and indirect environmental impacts. 

The city size and urban form, as well as the relationship with its environment, and 
corresponding demand for resources determines (i) the area required to provide water 
and nutrients to its inhabitants but also, (ii) the area required to retain the city waste, and 
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therefore to ensure the closing of the materials cycle if such sustainable metabolism 
operates (Cuchí, Marat-Mendes, Mourão, 2010).  

In the modern global economy, international supply chains are increasingly sourcing 
products from all over the world. This has increased the diversity of goods and services 
available to the consumer, but also the potential environmental damage. 

But, if we are to understand the evolution of urban systems and interactions between 
society and nature, we must take into account the role of local history and that of the 
history of techniques - and more generally the history of the environment (Barles, 
2007a). 

Like natural ecosystems, the urban subsystem is dynamic not stationary, so the status of 
the demand actors and the associated resource flows are constantly changing. A study of 
the urban metabolism, focusing on the long term, describes better this behaviour, 
especially if the quantification of the volumes of matter in play - which constitute the 
most tangible link between societies and nature, cities and rivers - is accompanied by an 
analysis of the priorities that guided decision makers for instance in supplying the water 
and removing the urban wastes that generated these volumes. The analyses must 
consider the spatial and the territorial contexts, as well as what Barles (2010) designates 
the agriculture - industry - city triptych. 

The main objective of project MEMO that this paper partially describes is developing a 
comparative analysis of the metabolic behaviour of the Lisbon Metropolitan Area in 
different historical periods (from pre-industrial period to the present) and therefore 
assess the behaviour of urban form (generically) to the metabolic system in use in its 
own historical period under review. Additionally it is intended to identify elements of 
urban form in particular historical moments that were determinant to transform material 
and water flows in the city.  

The current paper focuses mainly on the consumption and production of food products 
in Lisbon city in the 1890-1900 decade. The citizens’ diet is assessed and compared to 
Paris and Vienna’s citizens’ diets. Preliminary assessment of the destination of the 
nitrogen stemming from food consumption is also performed as a means of representing 
the environmental pressure of the city. Nitrogen links the flows of biomass (food) with 
water pollution. The food consumed by a city, either grown locally or imported to meet 
nutritional requirements, contains nitrogen (N) and other nutrients, most of which 
ultimately make their way through the food and waste treatment system to become 
potential water pollution sources. 

 

Methodology  
Considering food and water as main natural resources of the urban and social 
metabolism of cities (Gandy, 2004; Swaney et al., 2011), we consider these resources 
along with territory and society as the main elements for the methodological framework, 
while complementing current urban metabolic perspectives (Kennedy et al, 2011; 
Barles, 2010; Niza et al. 2009, Rosado et al, 2014).  

The methodological framework developed under project MEMO (PTDC/EMS-
ENE/2197/2012) supports the assessment of: 

• the environmental impact of food and water consumption; 

• the urban morphology and urbanization in the Lisbon Metropolitan Area; 
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• the linkages and mutual impacts among urban areas and between urban and 
rural areas, and 

• the drivers and potentially successful response measures. 
The work follows three main methodological steps:  

1. Collection and systematization of historical data and cartography 

2. Characterization and analysis of infrastructural, territorial and urban form 
elements 

3. Characterization of the metabolism of Lisbon city and metropolitan area   

Collection and systematization of historical data and cartography 
The historical approach to the Lisbon Metropolitan Area traces back the path taken by 
foodstuff, before and after consumption, through a precise analysis of the changing 
policies and techniques for managing the urban environment and urban excreta. 
Information is based on cartography, statistical data and literature review describing the 
periods to be assessed: 

• From 1890 to 1900 - this is the time span that for the first time a wide territory of 
Lisbon Region is covered with detailed plans describing the Land Use Planning of 
Lisbon and its environments. Prepared by the Corpo do Estado Maior, the plans 
prepared at a scale 1:20 000 enable identifying: crops production areas and 
characterization, urban form patterns, land parcelling, street network, urban and rural 
agglomerations in Lisbon region. It corresponds also to a period of high 
industrialization of the region (agriculture starts to be relatively less important as 
economic activity). 

• The 1950's and the present (2000-2010), will be assessed through statistics and 
cartography allowing comparisons with the first period in terms of territorial evolution. 

In this paper preliminary results of consumption and production of agricultural products 
in Lisbon in the end of the XIX century will be described. The analysis is mainly based 
on information collected from two sources. The first one is the “Consumo em Lisboa - 
Estatística dos Géneros sujeitos à pauta dos direitos de consumos” (MNF-DGE, 1890-
1900), which was produced by Ministério dos negócios da fazenda by its subdivision 
Direcção Geral da Estatística e dos proprios nacionaes, and published by Imprensa 
Nacional. This publication has a total of 10 volumes (between 1890 and 1907) of 
which, the 3 first volumes characterizing years between 1890 and 1900, were used for 
the current assessment. Each volume has 26 tables with the record of some statistics 
related to the taxed products traded in the city of Lisbon. For the purpose of this study, 
the analysed tables were the IV, for the taxed products consumed in the city of Lisbon 
and the VI and VIII for the agricultural products grown in the city. Table VI records the 
production of olives, potatoes, grapes and diversified fruit, and table VIII the production 
of wine.  

The second source is named “O VENTRE DE LISBOA e os géneros que aqui pagaram 
impostos de consumo e rial de água”1 (MF-DGE, 1915) developed by the Ministério 
das Finanças, again by the same sub-division, the Direção Geral de Estatística, and 
was published in 1915. This document is very rich providing a detailed insight of the 

1 This title undoubtedly feeds from Emile Zola’s book title “Le Ventre de Paris” (1873) whose main 
scenery is Les Halles market. 
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consumption of taxed commodities in the city of Lisbon advancing explanations for 
trends observed between 1890 and 1914. The document has only four pages, both first 
describing and analysing the data disposed in 4 tables in the third and fourth page:  

• Table 1 – Amount of commodities taxed by the city toll “rial de água” consumed in 
the city of Lisbon from 1890 to 1914; 

• Table 2 - Consumption taxes of “rial the água” paid in Lisbon from 1890 to 1914; 

• Table 3 - Consumption taxes of “rial the água” paid in Lisbon per inhabitant and per 
kilogram of commodity from 1890 to 1914 

• Table 4 – Consumption of commodities taxed by the city toll “rial de água” in the city 
of Lisbon per inhabitant, from 1890 to 1914. 

This paper focuses particularly on table 4 since it allowed having a proxy of the food 
consumption per inhabitant in the city of Lisbon, between 1890 and 1900. This data, 
and the explanations given in the first pages of this document, allowed better 
understanding the trends of food consumption at the time. 

Characterization and analysis of infrastructural, territorial and urban form elements 
Assessing urban form and water cycle rests on a historical characterization of the 
Lisbon region in a historical comparative analysis. Two main steps are contemplated: 

(1) Cartography analysis to assess LMA evolution in terms of urban area and 
territorial characterization. Additionally, identifying the water infrastructures (natural 
and artificial) in terms of uses and evolution 

(2) Relating the practices of water management with population growth, uses, 
economy, territorial arrangements, agriculture exploitations and work practices. Such 
assessment will support the statement of the periods studied in this project as precise 
moments of Lisbon urban history that need to be differentiated throughout its socio-
economic history. 

Characterization of the metabolism of Lisbon city and metropolitan area   
To assess the urban metabolism of the LMA it is performed a material flow analysis 
(MFA), particularly for biomass materials. This method allows a systematic physical 
measurement of the magnitude and "location" of the mass of specific flows of 
environmentally significant materials per urban (economic) activity, and the critical 
material stocks.  

In addition to MFA, the substance flow analysis (SFA) method is used to provide 
relevant information for an overall management strategy with regard to one specific 
substance, the Nitrogen. SFA is precisely a specific brand of MFA, dealing only with 
the analysis of flows of specific chemicals (Udo de Haes et al., 1997). In order to 
perform an SFA, a quantified relationship between the economy and the environment of 
a geographically demarcated system is established by quantifying the pathways of a 
substance or group of substances in, out and through that system. Meeting the food 
demand of a large city is obviously one of the primary concerns of urban management 
and is also a major driver of the influence a city exerts on surrounding rural territories, 
by perturbing the cycle of major nutrients, including carbon, nitrogen and phosphorus 
(Billen et al., 2012). The substance to be studied is nitrogen since it links the flows of 
biomass with water pollution. The food consumed by a city, either grown locally or 
imported to meet nutritional requirements, contains nitrogen (N) and other nutrients, 
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most of which ultimately make their way through the food and waste treatment system 
to become potential water pollution sources. Nitrogen is an essential constituent of the 
human diet as well as the most limiting factor in agricultural production in temperate 
regions (Billen et al., 2009), like the Portuguese.  

In the next section preliminary results are presented as the research is ongoing.  

Results and discussion 
At the end of the XIX century Lisbon Metropolitan Area was organized in 16 
municipalities. Two of them, administrated by Lisbon and Setúbal towns and the 
remaining by the villages of Cascais, Loures, Mafra, Oeiras, Sintra, Vila Franca de Xira, 
Alcochete, Almada, Barreiro, Moita, Montijo, Seixal and Sesimbra,  as presented in 
Figure 1. 

 

 

Figure 1 – LMA municipalities in the end of the XIX century ( Source: GIS Analysis 
over geo-referenced map (IN+ and DINÂMIA’CET-IUL) based on Carta dos Arredores 

de Lisboa  (CEM, 1896-1905)) 

Sources of urban data in Portugal for the end of the XIX century, beginning of the XX 
century, privilege the two main cities of the country, Lisbon and Oporto. Together with 
the fact that Lisbon population represented more than 60% of the LMA population 
(Table 1), this validates focusing our assessment of the metabolism of the region in this 
city, particularly. 
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Table 1 – Lisbon and LMA population, 1890 – 1920 (Source: National Statistics Institute (INE) 
– Census 1890, 1900, 1911, 1920, 2012) 

Year Lisbon city 
population 

(hab) 

LMA population 
(hab) 

Portugal 
population 

(hab) 

Lisbon 
population in 

LMA 
population 

1890 298.538 480.269 5.081.285 62% 
1900 356.009 566.717 5.446.760 63% 
1911 435.359 690.893 5.960.056 63% 
1920 486.372 762.931 6.080.135 64% 
2012 530.847 2.818.388 10.514.800 19% 

 

Food consumption and production in Lisbon, end of the XIX century 

As usual in European cities at the time (Barles, 2007 and Hauer, 2010), some food 
products were subject to a toll when entering the city for commercial purposes. Lisbon 
consumption tax was named “Rial de água” because the purpose was mainly the 
maintenance and construction of the water infrastructure of the city (MF-DGE, 1915). 
The statistics of the products taxed in the city are a proxy of the consumption in the city. 
Total consumption was certainly higher since these statistics do not account self-
consumption of self-produced foodstuff. A share of products traded in parallel or grey 
market should also be considered. 

Figure 2 presents the per capita consumption in Lisbon of taxed products. 

 
Figure 2 – Food consumption per inhabitant, Lisbon, 1890 and 1900 (Source: MF-

DGE, 1915) 
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Between 1890 and 1900 the consumption of almost all food products decreased in the 
city, exception made to potatoes. The strong financial crisis2, together with the 
associated economic and social disruption (Branco et al., 2012; Santos, 2001) and the 
political regime decay3 (Teixeira, 1987) may, at least partially, have contributed for 
these results during this period.  

The most consumed products per capita are wine, meat, fruits and potatoes. These, 
along with cereals, composed Lisbon’s population diet between 1890 and 1900. Though 
cereals were not taxed in Lisbon, therefore not recorded in the consumption statistics, 
economy historians like Lains (1998) and Justino (1986) identify them as one of the 
main constituents of the Portuguese diet. Morais Soares (1870) estimated at the time the 
consumption of these products. Values were later corrected by Justino (1986) and are 
presented in the next section of the paper. 

Wine consumption revealed a decreasing trend from 1890 to 1895 followed by a growth 
until the end of the century (Figure 3). Meat has decreased from the beginning of the 
period until the end. This decrease may be due to an increase in the price of meat: “meat 
became an expensive product. Poor people don’t eat it and common people only eat, in 
maximum, half a portion” (MF-DGE, 1915). Curiously, it was also suggested that 
“medical campaigns’ against the abuse of meat, the campaigns of the vegan and 
frugivorous’ people and the vulgarization of the French cuisine” also contributed to the 
decrease in meat consumption (MF-DGE, 1915). 

At the same time the evolution of the consumption of potatoes is inversely proportional 
to the consumption of meat. This suggests that potatoes were a substitute good of meat 
in this period: “potatoes are another foodstuff that the poor people consume to face the 
high prices of another food products” (MF-DGE, 1915). 

 
     

Figure 3 – Total food consumption in the city of Lisbon, 1890-1900 (Source: MNF- 
DGE, 1890 – 1900)  

2 The Portuguese crisis of 1891 involved an exchange crisis, plus a debt and banking crisis. 
3  First attempt to overthrow monarchy in 1891 (31st January rebellion), followed by the Regicide (D. 
Carlos I) in 1908, and the Republican rebellion in 1910 with the proclamation of the Republic and exile of 
the king (D. Manuel II). 

7 
 

                                                           



Being the country capital, Lisbon municipality built up area represented the highest 
share and accommodated the majority of the population. However, beyond gardens and 
afforested areas in the consolidated nucleus, Lisbon included cultivated areas within its 
limits. Cartographic analysis of Carta dos Arredores de Lisboa (CEM, 1893-1932), 
which was produced by the Portuguese militaries between 1896 and 1932 in a total of 
85 charts, elaborated at 1:20.000 scale allowed identifying crops and their distribution 
over the territory. The study required, for the municipality of Lisbon, the analysis of six 
charts, which covered the territory under analysis. These were charts number 1, 2, 6, 7, 
11 and 12, elaborated between 1898 and 1902. 

 

 
 

Figure 4 – Lisbon city water and food structures circa 1900 (Source : GIS Analysis 
over Geo-referenced map (IN+ and DINÂMIA’CET-IUL) based on Carta dos 

Arredores de Lisboa (CEM, 1896-1905) 

Vegetable gardens, vineyards and olive trees were mainly produced in the eastern part 
of the city and ploughed lands (cereals and potatoes) in the western part of the 
municipality. Eighty three vegetable gardens, totalizing an area of 170 ha were 
identified as existing in Lisbon in 1900. 
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It may then be assumed that agriculture was an important activity in the Municipality of 
Lisbon. Moreover, food production in Lisbon was an important socio-economic drive, 
as attested from the tax paid by the products sold in the city (be they grown within or 
imported). In addition, agricultural statistics provide important historical sources of 
analysis to attest the proxy of Lisbon food production (Figure 5). 

 
Figure 5 – Food production in the city of Lisbon (1890-1900) (Source: MNF- DGE, 

1890 – 1900) 

During the period under analysis, most agricultural goods production varied between 50 
to 100 tons, exception made to wine which has a maximum production of 262 tons and 
a minimum of 5.8 tons. Though this steep decrease could be associated to a plague that 
infected the country vineyards – phylloxera – in the XIX century (Martins, 1991) 
numbers should be faced carefully and assigned also to a least rigorous record at the 
time. 

When comparing production to consumption is turns evident that Lisbon considerably 
depended of the exterior since it was far from producing its needs. For instance, in 1890 
Lisbon city produces approximately 96 tons of olives but it consumes 629 tons. It 
produces 58 tons of potatoes, but consumes 9.7 thousand tons. Produces approximately 
75 tons of fruit but consumes 12 thousand tons. Clearly production in the city was not 
enough, therefore city’s hinterland (namely the municipalities that constitute the actual 
LMA) played a very important role in terms of supply.  

Even with the supply of the hinterland, the city of Lisbon attracted some fluxes, namely 
of wheat, from another regions of Portugal, like Alentejo, that was at that the time the 
barnyard of Lisbon and of the rest of the country (Justino, 1986). 

Comparing diets and nitrogen production from food consumption in Lisbon, Paris 
and Vienna 
Nitrogen is an abundant element on earth, making up nearly 80% of the earth’s 
atmosphere. On the contrary atmospheric di-nitrogen (N2) is unreactive and cannot be 
assimilated by most organisms. According to Sutton et al. (2011) the problem is not this 
unreactive form of nitrogen but the many reactive nitrogen (Nr) forms that are essential 
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for life, but that are naturally in very short supply, like ammonia, nitrates, amino acids, 
proteins and many other forms.  

One of the sources of this reactive nitrogen is the post-processing of food and feed. The 
food consumed by a city, either grown locally or imported to meet nutritional 
requirements, contains nitrogen (N) and other nutrients, most of which ultimately make 
their way through the food and waste treatment system to become potential water 
pollution sources (Billen et al., 2009). That is one of the reasons why the historical and 
non-historical assessment of the nitrogen in food consumption in the cities is subject of 
analysis (Sutton et al., 2011). By understanding the historical values of food 
consumption we can better understand the evolution in the fate of nitrogen along the 
food chain and to his final destination across the time, and understand strategies 
developed by cities (if so) to avoid major impacts.  

Table 2 compares Lisbon, Paris and Vienna’s citizens’ diets and the respective potential 
nitrogen consumption. Values are averages per citizen though not reflecting exactly 
what each citizen consumed. Considering the huge wealth differences between classes 
at the time (e.g. between a worker at industry - not rarely hired on a daily basis - and a 
merchant or a public administration worker, not to mention a business man) the diets 
also varied considerably (e.g. Matoso, 2011).  

Table 2 – Comparison of per capita food consumption and food nitrogen requirement per capita 
in the cities of Lisbon, Paris and Vienna in the end of XIX century and beginning of XX 

1 Data collected for the following periods -Wine: 1890-1909; Bread (and cereals):1872-1891; Potatoes: 1872-1891; 
Fruit and fresh vegetables: 1872-1891; Dried fruit: 1872-1891; Meat: 1890-1909; Fish: 1890-1909; Eggs: 1872-1891; 
Milk: 1830-1847; Cheese: 1872-1891; Fats: 1872-1891 

 Food 
consumption Lisbon (g/capita/day) Lisbon 

(gN/capita/day) 
Paris  

(g/capita/day) 
Paris 

(gN/capita/day) Vienna1 (g/capita/day) Vienna 
(gN/capita/day) 

Products Averages Between (1890-
1909) 

Averages 
Between (1890-

1909) 

National 
average, 1855-
1904 (Toutain, 
1971) cited in 
Barles (2007) 

National 
average, 1855-
1904 (Toutain, 
1971) cited in 
Barles (2007) 

Averages Between 
(1872-1891 and 1890-
1909) data from Hauer 

(2010) 

Averages 
Between (1872-
1891 and 1890-
1909) data from 

Hauer (2010) 

Wine 269.34 0.1   - 81.19 0.03 

Bread (and 
cereals) 

[1870] 
8.7 783 14.1 159.63 

(cereals and flour only) 2.55 
542.82 

Potatoes 110.26 0.3 285 0.9 215.47 0.65 

Fruit and fresh 
vegetables 

[1910] 
1.3 273 1.1 266.31 1.07 

326** 

Dried fruit** 
[1910] 

1.5 23 0.5 1.27 0.03 
70** 

Meat 152.33 5.2 123 4.2 213.95 7.27 

Fish 
[1910] 

1.1 - 0.0 3.12 0.11 
31.53 

Eggs 15.47 0.3 - 0.0 5.63 0.12 

Milk 
[1910] 

0.7 206 1.0 22.24 0.11 
130** 

Cheese 4.57 0.2 8.8 0.3 1.90 0.07 

Fats 22.92 1.6 24.2 1.7 5.49 0.01 

Total 1675.19 21 1726 23.8 976 12.0 

10 
 



2 Value estimated by Morais Soares (1870) and corrected by Justino (1986) – consumption of bread and cereals in the 
city of Lisbon: 198.13kg/inhab/year 
3 Value for the city of Lisbon in 1910, from Martel, S., A alimentação das classes pobres e as suas relações com 
trabalho, Lisboa, Boletim do Trabalho Industrial, 1910, n.º44, p. 3-42. 

In Lisbon the most common foodstuff were bread and cereals with an estimated amount 
of 560g/capita/day (1870), fruit and fresh vegetables with 326 g/capita/day (1910) and 
wine with 269.34 g/capita/day reflecting the pattern of a typical Mediterranean diet. 

Paris citizens consumed more than 200g bread and cereals than Lisbon citizens and 
Vienna citizens consumed much less (little more than 150g in total, though not 
including bread). 

In terms of fruits and fresh vegetables Lisbon consumed more (almost 330g per day) 
than both other cities, followed by Paris and Vienna, with very similar amounts 
(approximately 270g/capita/day). 

In terms of wine, the biggest consumption was in Lisbon (560g/capita/day) followed by 
Vienna but far (81.19g/capita/day). Also dried fruits have a bigger consumption in 
Lisbon (70g/capita/day), followed by Paris (23g/capita/day) and Vienna 
(1.27g/capita/day). Paris (285g/capita/day) consumed more potatoes, followed by 
Vienna (215.47g/capita/day) and Lisbon (110.26g/capita/day).  

According to available data Paris was the city where citizens ate more on average, 1726 
g per day. However, Lisbon was very close – 1675.19g/capita/day, while Vienna 
presents a much lower value, 976g per day. Results seem to contradict the notion of 
some writers and journalists at the time that considered that in Lisbon people in general 
ate very little and very badly (cited in Matoso, 2011). Together with an expectable 
uncertainty associated to data for the three cases, this result may also be associated to 
the fact that some citizens really ate a lot while other ate very little, relatively. 

In terms of nitrogen patterns it is important to stress out the values of foodstuff that are 
mainly constituted by proteins, since these values contribute the most for the quantities 
of food nitrogen. Bigger values of nitrogen are associated to bread and cereals, meat, 
fats and milk.  

In terms of total contributions Paris is the one who had potentially the biggest impact in 
terms of food nitrogen contributing each person with 23.8gN/day, followed by Lisbon 
(21gN/capita/day) and Vienna (12gN/capita/day). In terms of meat, however, Vienna 
occupies the first place in the contribution for the food nitrogen, contributing each 
person with 7.27gN/day, followed by Lisbon (5.2gN/capita/day) and Paris 
(4.2gN/capita/day).  

If in Paris the destination of this nitrogen was mainly the Seine and partially the 
hinterland in both cases (Barles, 2007a, 2007b), in Lisbon it was Tagus and also the 
hinterland. In the end of XIX, beginning of the XX century, wastewater from the 
households that had sewers were conducted through a sewer network in the streets. 
However, independently from the time of construction, all - old and new - discharged 
wastewater in the Tagus River (Pato, 2011). 

Waste from the households and sludge from the streets was gathered in wheel carts that 
conducted them into deposits located in the riverside of Tagus, where afterwards were 
removed by boats to different locations outside the city. 

Finally, the fraction of the wastewater that did not enter the sewer was daily transported 
in wheel carts to provisional deposits in the Riverside of Tagus and from there diverted 
to far locations, namely to be used in the agriculture (Pato, 2011). However even though 
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this was a current practice there were concerns because of the public health and because 
the smell that could not be avoided. 

In transported sludge it was included animal excreta (from horses and cattle) that 
circulated in considerable amounts around the city. These values were not accounted in 
the aim of this paper but they constituted an important source of nitrogen to water and 
soil also. 

Conclusions 
The project that frames the work described in this paper aims to evaluate drivers and 
successful responses to transform the metabolism of the Lisbon Metropolitan Area by 
promoting a more sustainable urban environment while learning from the past 
behaviour. In the end, the magnitude of the environmental pressure due to today’s 
consumption may be compared to the magnitude exerted in other historical periods.  

The paper assesses the consumption and production of food products in Lisbon during 
the 1890-1900 decade as documented in “Consumo em Lisboa - Estatística dos Géneros 
sujeitos à pauta dos direitos de consumos” and “O VENTRE DE LISBOA e os géneros 
que aqui pagaram impostos de consumo e rial de água”.  

Between 1890 and 1900 the consumption of almost all food products decreased in the 
city, exception made to potatoes. Reasons for this trend may lie in increasing prices 
along with a decrease of income due to the economic crisis of 1891-1892. The most 
consumed products per capita were wine, meat, fruits and potatoes. These, along with 
cereals, composed Lisbon’s population diet between 1890 and 1900.  

When comparing the diets of Lisbon citizens with the one of Paris and Vienna, Paris 
was the city where citizens ate more on average followed very closely by Lisbon and 
then Vienna with a lower value. These results seem to contradict the notion of some 
writers and journalists at the time that considered that Lisbon citizens ate very little and 
very badly. Together with the uncertainty associated to data, this result may also be 
associated to the fact that some classes of citizens really ate a lot while other ate very 
little, relatively. 

A preliminary assessment of the destination of the nitrogen stemming from food 
consumption is also performed as a means of representing the environmental pressure of 
the city. Though the cycle of nitrogen was partially safeguarded by the management of 
sludge and waste at the time, since it was to a certain amount deposited in agricultural 
fields, the conditions how these elements were dumped by households in the city for 
collection and how they were transported were origin of severe health risks with hard 
consequences in the population (Pato, 2011). However, the relation of Lisbon with 
agriculture practices as described for instance in the presentation “Mapping Lisbon 
Agriculture (1898-1911)” at this conference as well the relation of Lisbon with its 
hinterland in terms of food supply should be further explored in an urban resource use 
efficiency and sustainability framework. 
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