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 Water resources are a key component of the environment and a very valuable resource 
for the person and his business. Two main forms of water use on the farm are distin-
guished - water consumption and water use. By their nature, water consumption is dis-
posable, successive and circulating. The main purpose of this article is to examine the 
factors that influence water consumption. The study uses methods of analysis and 
synthesis, surveys and statistical methods.  
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Introduction  

The increase in population, rising global exchange of ideas, technologies, 

resources, finished products and global climate change create a new context for 

managing natural resources. Some of the natural resources of greatest strategic 

significance for mankind  are water resources. Even in ancient times people placed  

water in the center of creation of world. Their role as a source for creating and 

maintaining a social life on our planet is expressed by their diversity. Forms for use of 

water resources are two - water use and water consumption. Water use is related to 

the amount of retention of water (water transport, fisheries, recreation, health, etc.), 

while water consumption is related to the amount of seizure of water for industrial 

and domestic needs. Water consumption reflects the standards and lifestyle of the 

inhabitants of a country. 
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The main objective of this research is empirical study of key factors influencing 

water consumption in the Black Sea basin water management (to avoid repetitions 

Black Sea basin water management, the Black Sea basin management, the Black Sea 

region and the Black Sea area are used interchangeably in the text). 

The main research hypothesis, which seeks theoretical and empirical evidence is: 

Organisations of water sector management of water resources do not take into 

account the regional characteristics of water and thus gets imbalance between water 

resources and water consumption in different areas of the country. They do not 

account for important characteristics such as population, gender - age structure and 

cultural level. 

The subject of the article is the study of relationships between water resources 

and water consumption. In order to confirm / reject the hypothesis we seek theoretical 

arguments in various studies on the problem area. In an empirical study plan 

dependencies are studied to verify the research hypothesis. The research subject  is 

water consumers in the Black Sea area. 

Use of water resources 

Water resources are among the most important resources, especially an 

indispensable factor of the environment. The overall cultural and business activity of 

people is closely related to the use of water resources. For each country, they are one 

of the primary conditions for the development of national wealth and namely - 

energy, metallurgy, chemical, cement, pulp - paper, food - industry, agriculture, 

recreation and spa industry, to supply water to the settlements. Water influence the 

development of water transport, artificial irrigation, power generation and many 

other. These are vital resources that determine human life and socio - economic 

development of society. 

There are two known forms of water use - water use and water consumption  

(Kafedzhiev, 2005, p.50). 

Water use is inherently quantitative conservation of water. Such water users 

comprise hydropower, water transport, fisheries, health, sport and more. Water 

consumption is associated with seizure of quantitative and qualitative change in 

water production and consumption. Such water consumers are industry, agriculture 

and households. By their nature, water consumption is (Kafedzhiev, 2005, p. 59): 

� disposable - when it is fully or partially used in the technological process, re-

sulting in reduced amount. Depending on the degree of contamination waste portion 

is returned to the reservoirs or subjected to purification; 
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�  successive - when water technology is used by several industries or separate 

business units that bring different demands on it. For example, in industry it can par-

ticipate consistently as a raw material, environment for cooling and after partial 

treatment to be used in agriculture for irrigation; 

� circulating - when the same amount of water is re-used in a production or as a 

cooler or technologically, then purified again and the rinsing water is returned to the 

production process. 

In Bulgaria water is mainly used for drinking - water supply, industry, agricul-

ture and hydropower. The amount of water used per capita depends largely on its life 

standard, the level of water-use technologies and the development of industry, energy 

and agriculture. Therefore the amount of water used by these major water consumers 

per capita per year is different for each country. Table 1 presents data on the average 

amount of water used per year in different countries. 

Table 1 

Water used in different countries 

Country 
in cubic metar/ year inhabitant 

Drinking - water 
supply 

Industrial water 
supply 

Agriculture 

Bulgaria 74,3 353,6 427,9 

Russia 75,0 704,8 843,4 

Hungary 55,7 297,3 195,1 

Poland 78,2 291,7 97,7 

Czech Republic 63,9 267,9 32,6 

Greece 48,2 12,8 444,6 

Turkey 81,9 63,6 511,3 

USA 184,8 1218,4 1019,4 

France 70,0 264,0 204,0 

Germany 49,9 206,1 8,4 

Portugal 100,1 399,3 504,7 

Source: Hristov, Hr., Mihailov, M. (2010) Izpolzvane i opazvane na vodite. 

Blagoevgrad: UI „Neofit Rilski”. (in Bulgarian) 

Analyzing data from the table we find that in highly developed countries of Eu-

rope such as Germany, France have little unjustified loss of water for drinking, so 

they have less spent supplied drinking water per capita than Bulgaria, despite its high 
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life standard. This is due to the fact that in Bulgaria the network is amortized and with 

bad functional parameters when working with larger water losses. The fact that water 

for industrial use is in a larger size in our country than in Germany, France means that 

the country does not use  water save new technologies for water saving and advance 

systems which reduce the volume of wastewater. We, Portugal, Greece and Turkey 

have more than twice per capita water use in agriculture than France, suggesting low 

efficiency of irrigation systems in the countries listed. 

From an objective analysis of the above mentioned here we can conclude that in 

Bulgaria the water is used irrationally. This situation requires increased attention from 

organizations of the water sector to seek ways for effective management and rational 

use. Organizations in the water sector represent a combination of human elements and 

instrumental resources appropriately coordinated and clear pattern of interconnections 

and dependencies, which aim to provide water services to the population and the 

economy. In this regard the following actions can be undertaken: 

� introduction of strict control of water consumption and water use, the quanti-

ty and quality of effluents from various industries, households and many other activi-

ties; 

�  use of the levers of economic and administrative - legal mechanism by intro-

ducing optimal prices and limits stimulating economic water consumption. 

Effective management and utilization of water resources affects not only the 

preservation of one of the main natural resources, but also on the quality of our lives. 

So saving water resources must become a priority for every country. 

Methodology of empirical research 

The object of this study are water consumers in the Black Sea basin manage-

ment. Under water consumers we mean the natural or legal persons who consume cer-

tain amounts of water in their activities. The focus of the empirical research to the 

Black Sea basin water management is targeted. Given that the Black Sea basin man-

agement includes all rivers, streams forming its mainly on Bulgarian territory which 

flow into the Black Sea directly or through coastal lakes and bays, including internal 

waters and territorial sea. Its west border is the Danube Basin and East Basin, to the 

north it borders Romania, to the south - with Turkey. 

The study is to identify the factors affecting water consumption. The aim of this 

study is to empirically identify the main factors influencing water consumption in the 

Black Sea region. 

Limitations of the study: 
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� restrictions related to the subject of study. The first constraint represents the 

isolation of natural factors that influence water consumption. The background import 

restrictions indicators used to measure water resources. The restriction formed the ap-

proach used to search for factors that influence water consumption. For the purposes 

of the article focus on social - demographic factors influencing water consumption; 

� restrictions related to the оbject of study. The scope of empirical research on-

ly covers the Black Sea basin water management. The research sample excluded the 

organizations from the private sector. 

The survey was conducted in the period 1.07.- 30.09.2016.  In order to conduct 

the pivotal study we used a sampling approach. By the method of respondents we had 

formed a sample of 60 respondents. Of these, 57 are households and the other 3 are 

businesses in the water sector in the research area. As of businesses responded only 3 

due to their heavy workload during this period. In the selection of business operators 

in the research sample we used positive attitudes of cooperation from the heads of 

water operators in the territory of the Black Sea region and expressed interest in par-

ticipating in the study. 

It could be argued that their structure resembles a general sample set criterion 

user group (see Figure 1). 

 

 

Source: study author. 

Fig. 1. Distribution of respondents by consumer group 
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For the purposes of this study, the sampling unit is individual water users and 

items from which the data are households and managers of water operators 

(businesses) from the Black Sea region. Due to the nature of the water consumption, 

the water is used by both the naturaland by the legal entities. To be  largely confident 

in the results obtained, reported is another parameter, namely the size of the 

population, ie in this case the population of the Black Sea region, which according to 

NSI data for 2012 is 1130429. In view of this distribution, we accept a sample 

sufficiently representative (according to generally accepted standards required sample 

size, the share of the population surveyed usually constitute 5 to 10 percent of the 

sample). 

In connection with the implementation of the study is an empirical inquiry is car-

ried out. To collect the necessary data is designed questionnaire. It contains 23 

questions and 8 allegations. The questionnaire is composed of five parts - 

introduction, three blocks of questions and statements. The introduction of the card 

represents an address to the respondents, which briefly presented the goal of the study 

and guaranteed confidentiality of information received. The questions in the survey 

were closed. 

Statistical data processing is performed by software product SPSS. Given the 

specificity hypothesis using the following methods averages (Radilov and others. 

2010, p. 87-88), the method χ
2
 and coefficients of contingency Pearson (Mishev, 

2008, p. 151 -152). 

We believe that in the way the study was conducted there is a possible dilution 

in performance, and therefore attached instruments are consistent with the sample and 

measurements characterizing the questions in the survey. 

Factors influencing water consumption in the Black Sea region 

The subject of research interest is to determine water consumption in the Black 

Sea region. The distribution of the respondents in their monthly water consumption is 

presented in Figure 2. 
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Source: study author. 

Fig. 2. Water consumption per month 

The reported monthly water consumption in the Black Sea region differentiates 

different groups according to the amount of used water. The results obtained in the 

empirical study showed that the water consumption in the research area which 

amounts in the range of 10-20 m
3
 is mostly used and it is indicated by 45% of 

respondents. This amount of water consumption is typical for an average household, 

so the majority of respondents indicated it.  36% is not a small number, too, 67 

percent of the respondents listed in the smallest possible range specified in the 

questionnaire, which is 5-10 m
3
 respectively. This is conditioned by the fact that the 

region is populated by an aging population, suggesting that it has a passive water 

consumption and it uses significantly a smaller amount than others. An insignificant 

share represents the water consumption over 1000 m
3
, only 5% because it is more 

typical for large businesses. The statistical analysis of the survey results takes into 

account the average water consumption per capita in the Black sea region, which is 

about 1.97 m
3
. 

Of particular interest for the purpose of our study is the ratio of water resource 

per capita and its water consumption in certain areas of the country. Statistics on 

water resources in Bulgaria reported that the index average amount of water per 

person – the total amount for the contry is about 2,400 m
3
 of water. Other important 
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statistics reported comprise the total water consumption in the country, which 

amounts to about 10 billion m
3
 and represents about 50% of the water resources of the 

country. In this sense, having this data of average total quantity of water resources per 

person in the country and the overall water consumption, the average amount of water 

resources per capita can be calclated. In 2015 Bulgaria's population is 7,153,784 

inhabitants. Therefore, in this data the total water resources of the population is the 

product of population and defined water resource per person - total and therefore it is 

equal to 17,169,081,600 m
3
. As a result of this value we can calculate the average 

water resources per capita, which is private between total water consumption in the 

country and population with its water resources, yielding approximately 0.6 m
3
 water 

resources per capita. Due to lack of statistical data on these indicators, the 

methodology for calculation is presented and made by the author, who does not claim 

its accuracy and precision. 

As a result of these data and calculations made by the author of the average of 

the indicator water resources per capita is about 0.6 m
3
. This figure compared with the 

resulting average water consumption per capita for the Black Sea region, which is 

1.97 m
3
 is much smaller and therefore establishes an imbalance between water re-

sources per capita water consumption in the Black Sea area. This is due to the fact 

that water resources in our country are formed mainly by foreign inflows and are un-

evenly distributed on the territory of Bulgaria. Water scarcity arises in the Black Sea 

region and due to high population density and the development of specific natural - 

geographic and economic characteristics of this region. Disparities in the distribution 

of water resources can be on territorial, seasonal and annual terms. It is therefore im-

portant to specify that the period of conducting the empirical research is the season of 

summer, when it is possible to obtain the study area – there are major imbalances in 

the seasonal aspect because then during the summer season, a well-developed tourism 

is observed and significantly a large water consumption compared to other seasons is 

reported. 

It is important to note that according to territorial Basin Directorate data for the 

Black Sea region it has seen a shortage of drinking water due to lack of surface 

sources of water supply. Another reason is the excessive construction along the Black 

Sea coast which is disproportional to the resources available for water supply. To 

overcome this deficiency, the following sources: dams "Kamchia", "Ticha", "Tsone-

vo" and "Yasna Polyana" and groundwater extracted from a large number of drilling 

wells, drains and reservoirs are used. These facts speak eloquently again for the dis-

crepancy obtained - a small number of water resources per capita compared to its 

needs of water consumption is provided. 
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The expressed disproportion indicates that the water sector organizations in the 

field and their structures at central level do not take into account the regional charac-

teristics of water resources. A common practice is to counteract the stressful effects of 

water deficit and water scarcity to use larger volumes of dams, which should be used 

only in case of extremely dry year. Water development and irrigation systems, are al-

so overloaded, most of which are in poor condition, to be within tolerance for the 

economy and population of the region. 

During the process of study of water resources some other factors that influence 

them are observed. In this context, sex is one of the main factors that presupposes the 

amount of water consumption. Gender is one of the main individual signs that deter-

mines the participation of human reproduction of social and economic processes. 

The results of the study reported that more than half of respondents are women 

66.6% and the other part are men 33.3%. This is due to the fact that the country's ma-

jority population is female. According to statistics for 2015 the population of our 

country is characterized by a greater number of women than the number of men, es-

pecially in the age groups over 40 per 1000 men account for 1070 women. This is the 

result of the higher average life expectancy for women, the increased mortality in 

men and the aging of population. According to the United Nations(UN) data the aver-

age life expectancy for men in Bulgaria is 69.2 and for women in the country, respec-

tively - 76.2. 

The next key factor which is the subject of research interest is the cultural level. 

The concept of cultural level has a very ambiguous definition and because of this ver-

satility and multiple layers, it is subjected to a hard single definition. Its various defi-

nitions reflect different understanding or criteria for evaluating culture. The word cul-

ture comes from the Latin term "cultura", coming from the "colo", "colere" and means 

the general education, education, development, cultivation. As a result of this expla-

nation, consequently, for the purposes of our study by cultural level we mean educa-

tional level. It reflects the educational level of the society and depends mostly on so-

cio - economic development of the country. 

The survey found that the largest share of respondents have secondary special 

education 30%. They are, respectively, followed by those with higher education. 28.3 

% of the respondents possess a Master's degree, and 13.3 % - a Bachelor's degree. 

The same is the percentage of respondents with secondary general education 13.3%. 

Respondents who indicated primary education are 8.3%, followed by representatives 

of college education 5,00% and those persons without education -1.67%. 

According to the research hypothesis, the question whether there is a link be-

tween monthly water consumption of respondents and their gender is an interesting 
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one. Statistical processing and analysis of the empirical study found a moderate up-

ward correlation between monthly water consumption of the respondents and their 

gender. Given the research hypothesis and measurement scales, a suitable measure for 

the presence of correlation between the variables studied by us and the power of de-

pendence is a factor contingency Pearson and in our case we get coefficient of con-

tingency Pearson - 0,315. 

The relationship between the studied water consumption per month and gender 

structure is presented in the figure below 3. 

 

Direction of dependence - upward; 

Statistical dependence - moderate; 

Ratio of contingency Pearson - 0,315. 

Source: study author. 

Fig. 3. Relationship between the studied water consumption 

per month and gender structure 

Particularly, in this connection the women in the Black Sea region have a higher 

water consumption 31.7% compared with that of men, which is not even the half of 

the consumption of women and is 13.3% only. The reasons for this can be accounted 

to the fact that the female population comes first in the study area and dominates 

across the country and secondly that women use the water more often in different 

directions in their life and in greater amounts than men. Basically women use water in 

their everyday life for drinking, personal hygiene, cosmetics, in kitchen appliances 

(washing machines, dishwashers), cleaning house, garden and animals, while the 
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priorities of men using water revolve mainly around health and hygiene and for use in 

agriculture and livestock. 

Another important aspect that explore and interpret this survey is the relationship 

between water consumption per month and the cultural level of respondents. 

Empirically we highlighted a significant correlation between the amount of water 

consumption and cultural level of the respondents. Given the measuring scales, a 

suitable measure for the presence of correlation between the variables studied by us 

and here comes the coefficient of contingency Pearson, which in our case is respec-

tively - 0.528. As it has already been mentioned at the beginning of the analysis by 

cultural level we understand the educational level of individuals, as in Figure 4 

represents water consumption by cultural levels. 

 

 
Statistical dependence - significant; 

Ratio of contingency Pearson-0,528. 

Source: study author. 

Fig. 4. Relationship between water consumption per month and cultural level 

Statistical analysis shows that the water consumption of respondents with 

secondary education is in the range of 5-10 m
3
, while another portion of respondents 
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with university master have a greater water consumption in the range of 10-20 m
3
. 

This shows that this population with higher cultural level uses more water. This is due 

to the greater awareness and possession of more knowledge about the benefits of 

water used and the maintained higher living standards. The main indicators 

characterizing the living standards are access, quantity, quality of goods, services, 

demographics, education level and social benefits. Accordingly, households with 

higher standard of living have the latest technology for households such as washing 

machines, dishwashers, they live in larger spaces and they may have more properties, 

for example villas with gardens, swimming pools, etc. All these living conditions 

imply a greater consumption of water for different purposes. The other group of the 

population with the low education maintained - low standard of living life and live 

scarce and therefore do not have a large number of new modernized household 

appliances, they live in smaller spaces and therefore do not spend such a large amount 

of water. 

With particular importance in the study was the question if there is a connection 

between the monthly water consumption and age structure. The age structure is 

important because it reveals the labor and reproductive capacity of the population and 

therefore its relationship to water quantity used needs to be investigated. This is 

shown in the following figure 5. 

 

 

Source: study author. 

Fig. 5. Relationship between water consumption per month and age structure 

The results show that it is clear that the younger population in the Black Sea 

region uses  a large amount of water compared to the older population. This should 

stem from the fact that more young people lead more  dynamic lifestyle. Compared to 

adults resulted in a more passive lifestyle, as used less water and therefore their less 
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water consumption. In this regard it should also be noted that according to medical 

studies water needs of a young person are bigger than an adult’s one. 

The empirical study highlighted a large correlation between water consumption 

and consumer group. Again complying with measuring scales, the suitable measure 

for the presence of correlation between the studied variables by us is the coefficient of 

contingency Pearson, which in this dependence is - 0.707. Operators have much more 

water consumption than households, which is represented in Figure 6. 

 

 

Direction of dependence - upward; 

Statistical dependence - great; 

Ratio of contingency Pearson - 0,707. 

Source: study author. 

Fig. 6. Relationship between monthly water consumption and consumer group 

As evidenced by the results of the study the largest relative share of households 

is in the range of 10-20 m
3
, the distribution of shares of other groups is in the lower 

range of the amount used water consumption, as has already been analyzed and 

interpreted in the previous pages. Another significant contrast of the big monthly 

water consumption - over 1000 m
3
 for businesses, occupies a small share of 5%. This 

is due to the fact that operators are large organisations that use large amounts of water 

in the normal course of their business and can not be compared to the needs of a 

household. 
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Conclusion 

The empirical study which was conducted confirmed the research hypothesis. 

From the results presented and proven by statistical path dependencies so far  we can 

make the following summary: there is a disproportion between water resources and 

water consumption in the Black Sea area, organizations in the water sector in the 

management of water resources do not take into account the important characteristics 

of the region as population, gender - age structure, cultural level. The results obtained 

and the summaries  made on the Black Sea region in the analysis can be used for 

other analyzes taking into account the approach of assigning private to general and 

could apply to some extent to other areas in the country. 

From all mentioned above it becomes clear that there is a need for 

comprehensive consideration of water resources in the system of the water sector. In 

this connection, it is recommended that the ministries of the water sector in the 

country to develop a detailed water development plans for the security of water 

consumption in different areas of the country. These plans should be based on 

thorough analyzes of projected water resources tailored to the demographic 

characteristics of different regions in the country. In this connection it is necessary to 

check the established system of aquaculture facilities for year-round to provide the 

necessary amount of required water quality and to plan for those which are ready to 

be available upon the occurrence of unforeseen events and phenomena. It is 

recommended that the state develops a national water policy in a way that encourages 

minimal water consumption. This is possible by attracting investments for progressive 

systems which reduce the volume of wastewater and water saving technologies used 

by the population and water operators in the country. 

A good practice that can be used by the organizations of the water sector in 

developing general schemes for water use in different areas of the country is to assess 

the security of water consumers taking into account factors such as gender - age 

structure, cultural level and user group. In this connection, it is recommended in areas 

with predominantly aging population, which has a passive water consumption to build 

on fewer catchments that can meet less water quantities. On the other hand, in places 

dominated by young active population, to build more catchments that require capital 

intensive infrastructure which can absorb large amounts of water supplies. Taking 

into account the cultural level factor can help  careat aquatic clubs in which the public 

can actively participate in issues management and rational use of water resources 

where the cultural level is high. 
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Consideration of socio - demographic and environmental factors affecting water 

consumption in different regions for basin management of the country would allow 

sector organizations to provide the necessary amounts of water which can meet the 

needs of the population. In well received balance system for accurate distribution of 

water resources in the country shall be provided the necessary conditions and natural 

resources for future generations. 

An investigation is an attempt to study the factors affecting water consumption 

in order to accurately allocate water resources per capita consistent with its water 

consumption. 
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