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PREREQUISITES FOR THE IMPLEMENTATION OF STATISTICAL 

METHODS IN AGRARIAN ZEMSTVO RESEARCH 

In the article, we received the main prerequisites for the introduction of 

statistical methods into agricultural branch research on the territory of modern 

Ukraine. For this purpose, the achievements of statistical science and achievements in 

the study of economic life on the territory of modern Ukraine by state statistical 

organizations in the 19th century were investigated. It is shown that the main 

prerequisites are: the transformation of statistics into a science with theoretical 

foundations; development of the theory of average and relative values and the concept 

of "grouping", introduction of dynamic characteristics of the studied processes; 

transition to a scientific solution to the issue of quality and reliability of statistical 

research; gains in the practical application of statistical methods; work on establishing 

methodological directions for the characterization of agriculture for a certain period 

of time at statistical congresses; carrying out accounting and statistical works as a 

general economic characteristic of the province; attempts to take into account the 

division of land by different areas, crops by types of crops and the calculation of the 

level of productivity per unit of area in the work on accounting of farms, the initiation 

of land use statistics. 

Keywords: grouping, statistical studies, accounting and statistical works, land 

use statistics, continuous observation, average values. 

 

ПЕРЕДУМОВИ ВПРОВАДЖЕННЯ МЕТОДІВ СТАТИСТИКИ В 

АГРАРНІ ЗЕМСЬКІ ДОСЛІДЖЕННЯ 

У статті отримано основні передумови впровадження методів 

статистики в аграрні галузеві дослідження на території сучасної України. 

З цією метою проаналізовано здобутки вітчизняної статистичної науки у 

ХІХ ст. і досягнення у вивченні господарського життя території сучасної 

України державними статистичними органами. Показано, що основними 

передумовами є: перетворення статистики у науку з теоретичними основами; 

розробка теорії середніх і відносних величин та поняття «групування», 
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впровадження динамічних характеристик досліджуваних процесів; перехід до 

наукового вирішення питання якості та достовірності статистичних 

досліджень; здобутки практичного застосування методів статистики; 

робота над встановленням методологічних напрямків для характеристики 

сільського господарства за визначений термін часу на статистичних конгресах; 

проведення обліково-статистичних робіт як загальногосподарської 

характеристики губерній; спроби врахування поділу землі за різними угіддями, 

посівів за видами культур та обчислення рівня врожайності на одиницю площі у 

роботах з обліку господарств і започаткування статистики 

землекористування. 

Ключові слова: групування, статистичні дослідження, обліково-

статистичні роботи, статистика землекористування, суцільне 

спостереження, середні величини. 

 

Statement of the problem. The significance of statistical methods for the 

development of domestic agricultural practice from the 19th century to the present, and 

their role for in the modern methodology of agrarian research determine the relevance 

of the study of the historical experience of their introduction in the general direction of 

the history of agricultural science. 

The use of statistics, as a new scientific methodology that was actively 

developing, in the conduct of agricultural research allowed researchers to justify the 

obtained results, provided new tools of analysis and contributed to the solution of new, 

more complex tasks. The creative heritage of the results of statistical research of the 

provincial zemstvos illuminates the ways of building modern approaches to solving 

various problems in the fields of agriculture, agronomy, agricultural research, soil 

science, and agricultural economics. The search by provincial statisticians for new 

research methods to achieve a qualitatively higher level of practical development of 

the region's agriculture led to outstanding results, which became significant factors 

in the rapid development of agricultural science at the beginning of the 20th century.  

The significance of the role of statistical methods for the development and needs 

of modern agricultural science and practice, and the fragmentation of the relevant 

historical research determined the choice of the topic of this work. 
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Analysis of the latest studies and publications. Among the existing 

publications, it should be noted generalizing works on the development of zemstvo 

agricultural statistics, which were published at the end of the 19th century – at the 

beginning of the 20th century after some time period of the work of zemstvo 

statistical institutions [1-5].  

Among the more modern publications, the work of А. M. Zubkо [6] is 

important, in it the study of the socio-economic development of Ukraine by zemstvo 

statistical institutions was investigated. 

During the years of independence in Ukraine, a rethinking of the process of 

development of branch scientific thought took place, scientific publications 

appeared in which researchers tried to impartially analyze all stages of development 

of branch scientific thought. Historians of science (V. F. Abramov, V. V. Bobkov, 

N. A. Doroshok, V. А. Kulikov, O. A. Makienko, L. M. Mekshun, O. O. Petrov, 

M. S. Poedynok, O. V. Tarasenko) various aspects of the statistical activity of 

provincial and district zemstvos were considered [7-15]. In their research, both the 

general development of provincial statistical institutions within the modern territory 

of Ukraine and the evolution of statistical research in the field of agriculture were 

studied. All available publications are limited only to general issues of the 

development of agrarian statistics or consider the issue of studying the fields of 

demography, local history, etc. by means of using zemstvo statistical research.   

The purpose and tasks of the research. The purpose of this work is to analyze 

the achievements of statistical science and the results of statistical work carried out on 

the territory of modern Ukraine in the 19th century with the aim of establishing the 

basic prerequisites for the introduction of statistical methods and approaches in 

practical studies of various branches of agricultural activity and clarifying the 

significance of statistical approaches for research of that time in the context of the 

development of agrarian science. 
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In accordance with the purpose of the study, the following tasks are defined: 

- conduct an analysis of the coverage of the research subject in scientific 

sources; 

- to find out the historical circumstances that led to the possibility and need 

of using statistical methods in the performance of tasks of agricultural activity; 

- to determine the peculiarities of the introduction of statistical methods by 

zemstvo institutions for solving scientific and practical branch problems. 

The objects of the presented manuscript are historical and scientific sources that 

reflect the research activity of statistical and zemstvo institutions within the territory 

of modern Ukraine in the 19th century, which is directly related to their use of statistical 

concepts and methods. The subject of the research is the application of statistical 

methods in the field of domestic agricultural science. 

Results and discussion. Let us consider separately the scientific and practical 

branches of domestic statistical activity, which are inextricably linked to the subject of 

research. This approach gives us the opportunity to show the influence of domestic 

statistical science of the 19th century on the emergence of prerequisites. Next, based 

on scientific achievements, show the contribution of practical work of state statistical 

bodies to the process of formation of prerequisites.  

Initiated by academicians M. V. Lomonosov and F. M. Miller at the turn of the 

1840s with the aim of collecting data to obtain economic characteristics of the regions 

of the country, statistical questionnaires and the very methodology of statistical 

questionnaires became the basis of the implementation of various statistical works in 

different provinces after 25 years. However, statistical data related to statistics of the 

population, industries, livestock, etc. began to be collected regularly only from the 

1840s. Aggregated data were published in publications of the Central Statistical 

Committee and included in governors' reports.  

The spread and improvement of statistical work in the provinces and the 

development of statistical science led not only to the raising of questions about the 
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possibilities of using statistical methods, but also to the consideration of statistical 

methodology. The general state of development of statistics as a science has become 

an important basis for solving the issues of the practice of statistical works. 

The establishment of a significant practical value of statistics at the end of the 

18th century caused the rapid spread of accounting and statistical works in developed 

countries, the accumulation of relevant data, and showed the need for the development 

of statistical methods. Therefore, at the beginning of the 19th century, statistics began 

to transform from a descriptive science (a simple method of political and economic 

knowledge) into a science with thorough theoretical foundations. As is commonly 

known, a significant role in the construction of its theoretical base was played by 

A. Ketle. 

A. Ketle not only changed the European statistical science, but also exerted a 

great influence on the formation and development of statistics in the russian empire. 

For the first time, he substantiated and applied the method of accurate observation of 

social and moral phenomena, considered the theoretical meaning of the main methods 

of statistical research, recognized the theory of probabilities as the fundamental basis 

of statistics. A. Ketle was also the initiator of holding the first international statistical 

congresses (from 1853 to 1876), which played an important role in the development of 

statistics as a science, the dissemination of statistical knowledge, the organization of 

administrative statistics, and the improvement of the level of statistical works. The 

congresses, in turn, played a major role in the development of the theoretical basis for 

the implementation of statistics for the needs of agriculture. Thus, at the statistical 

congress in Brussels in 1853, the main methodological directions for obtaining 

characteristics of agriculture for a certain period of time were formulated. They were 

refined at a congress in Berlin in 1864. Domestic statisticians guided by the adopted 

methodological constructions when conducting their own research. 

Ketle's ideas had a great influence on the scientists of the russian empire. Thus, 

the outstanding statistician Y.E. Janson, who participated in the work of international 
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statistical congresses, considered himself a student of A. Ketle. Academician 

K.S. Veselovskyi also shared Ketle's views. 

In addition to the scientific ideas of A. Ketle, the ideas of K. F. Herman also had 

a great influence on the development of statistical science in the russian empire. It was 

reflected in his works devoted to research in the field of trade, demographic statistics 

and agricultural statistics. His statistical studies of the country's population, the first 

statistical journal "Statistical Journal" started by him and the works "Theory of 

statistics", "A short guide to the general theory of statistics", "The general theory of 

statistics" had a great impact on the development of statistics and its practical use. It 

should be noted that in all his works, like other statisticians of that time (K. I. Arsenyev, 

D. P. Zhuravskyi, D. O. Milyutin, etc.), the scientist connected statistical analysis with 

economic theory. 

But now let's pay attention to Herman's work "Statistical description of the 

Yaroslavl province" (1808) [17]. In it, a novelty for that time, the scientist used six 

sources of statistical data to compare them and obtain maximum reliability, used 

statistical indicators (average, relative values), and also used the grouping of the 

population by strata, settlements by the number of inhabitants, industrial enterprises by 

size and types of production. Such methods of solving scientific problems were highly 

appreciated by other statisticians and taken as a model for research. Herman's statement 

about the need for dynamic comparisons as a method of statistical analysis was also 

important for the further development of statistical science. 

The spread and growth of the role of statistical works is clearly confirmed by the 

formation of the Statistical Committee in 1852 based on the previously organized 

statistical department under the Ministry of Internal Affairs of the Russian Empire 

(1834) (which in 1857 was transformed into the Central Statistical Committee – CSC). 

The introduction of such a new division under the CSC as the Statistical Council, which 

was responsible for developing the methodology of statistical research, was also 

important. 
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The growing number of statistical works commissioned by the CSC put the issue 

of accuracy and reliability on the agenda. For example, although the statistical studies 

that contributed to the preparation of the reform of 1861 proved the uniqueness of the 

works, the issues of reliability and comparability of the data in them were unresolved. 

The statistical study on the crops and harvests of the country for 1860-1864, which was 

conducted by the CSC in 1864-1865, also turned out to be very inaccurate, the data 

obtained for individual provinces were not consistent, so the report was not even made 

public [16]. The search for ways to eliminate errors indicated the inaccuracy of data 

collection, and a change in the method of data collection, in turn, led to the need to 

obtain basic data on land tenure statistics. A special commission was created to obtain 

accurate data on land tenure. Involvement of zemstvo institutions in the case helped to 

carry out statistical work more qualitatively. 

The quality of departmental statistical work carried out by the Ministry of State 

Property (namely, the Statistical Department) and the Ministry of Finance was 

recognized as the highest [16]. But the issue of increasing the reliability of the data and 

the accuracy of the received data was also considered in detail during the development 

of methods for improving the state statistics system in the work of the provincial 

Statistical Committees under the leadership of the Central Statistical Committee.  

The urgency of the issue of reliability prompted its active research by 

statisticians along with the development of statistical indicators. An example is the 

work of D. P. Zhuravskyi "On the sources and use of statistical information" (1846) 

[18], in which the issue of reliability and practical usefulness of statistical data was 

considered, the need to create a special system of statistical indicators and a well-

thought-out system of collecting statistical data and ensuring its correctness. 

D. P. Zhuravskyi determined in this work that statistics is computational, and not 

descriptive, as was previously believed, science. It was also pointed out to scientists 

for the first time that heterogeneous qualitative phenomena are the subject of statistical 
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knowledge. He defined and characterized the grouping as a basic statistical category, 

classified it as one of the most important tools of statistical research.  

The theoretical formulation of the problem of the quality of statistical research 

covered various questions about the sources of statistical data, the organization and 

improvement of statistical observations, the use of the theory of average values (which 

was formed at this time), the introduction of dynamic characteristics of the researched 

processes, the identification and study of the relationships of characteristic features, 

the justification of the concept "grouping" as a basic statistical category. Achieving 

greater accuracy and reliability of the results of statistical experiments has contributed 

to increased interest in the use of statistical scientific research in the study of economic 

life, and the introduction of new theoretical problems.  

Solving the tasks of describing the socio-economic life of the country by 

statisticians was reproduced in the conducted statistical and economic studies on crop 

production, population, etc. Of great importance for the development of statistical 

science and its practical applications was the work of D. P. Zhuravskyi "Statistical 

description of the Kyiv province" (1852) [19]. In it, using mainly continuous 

observation based on the correct methodical use of data, the scientist showed how to 

achieve high reliability of results in practical research. Нe used typical groupings, 

average and relative values, introduced combination tables (building a table for the 

combination of two groupings) and methods of statistical analysis. In the study of 

agriculture, he introduced the division of farms according to different types (landlords, 

serfs, state, etc.). Within the selected type, he also made a division according to their 

power. For example, he divided landlord farms into large, medium, and small; peasant 

farms were divided into those provided with working cattle and those without. The 

marked divisions in the grouping were used later by other researchers. 

It should be noted that the theoretical development of average values made it 

possible to draw general conclusions about the nature of studied phenomena and 
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became the basis for the wide use of weighted averages in statistical studies based on 

the introduction of groupings.  

The growth in the scale and number of performed economic statistical works and 

research in the second half of the 19th century led to the growth of their analytical 

nature, and therefore required greater use of statistical and theoretical foundations. 

Along with this, a characteristic feature of the theoretical studies of statistics of those 

times was an inextricable connection with the performance of specific practical works 

and tasks. Therefore, methodological issues of statistics were also studied primarily 

from the point of view of solving practical problems. All this together led to the 

formation by domestic scientists of a political and economic understanding of statistics 

as a science and the construction of appropriate approaches when conducting statistical 

research in agricultural and other fields. 

Let's move on to consider the activities of state statistical institutions. 

At the beginning of the 19th century, every governor submitted an annual report 

with information on the number and structure of the population, taxes, trade, 

agriculture, and much more. Government officials and district administrations 

collected relevant data on the ground. The Ministry of Internal Affairs issued circulars 

requiring annual reports to be submitted in prescribed forms. The purpose of collecting 

accounting data was to study the economic life of the country, the state of the provinces. 

However, due to the lack of qualified personnel to collect the necessary information 

and the use of only questionnaires (questionnaires and circulars were simply sent, and 

the answers to them were often carelessly provided on the ground), the reliability of 

the obtained data was unsatisfactory. 

As you know, in 1802, branch ministries were created in imperial russia. Among 

other tasks, they were assigned to collect data for various accounting. Therefore, the 

ministries contributed to the development of the system of sectoral statistical works, 

the growth of their size and number. The statistical work carried out by the ministries 

had higher accuracy (they were allocated more money, so specially trained workers 
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collected the data). Subsequently, the materials of statistical studies began to be 

published in printed publications, namely in the created departmental statistical 

collections (for example, the Ministry of Commerce, the Ministry of Finance, the 

Ministry of Internal Affairs). As a result of the not always satisfactory state of affairs 

with statistical works and the need to have accurate data in keeping records of various 

indicators of public life, the government decided to organize information about all 

provinces of the empire. For this purpose, the Ministry of Internal Affairs created a 

special group, which later (in 1811) was transformed into the Statistical Department 

under the Ministry of Police [16], and K. F. Herman was appointed as its head. 

After the war of 1812, there was a decline in statistical work, the statistical 

department and branch departmental statistical work were not financed. Only from the 

middle of the 1830s did statistical work resume. In addition, in 1834, the Statistical 

Department was reorganized, which was once again under the Ministry of Internal 

Affairs [16]. The government has already allocated funds for the department's work, 

and appointed statistician K.I. Arsenyev as its head. In the same year, 1834, provincial 

Statistical Committees began to be organized in the country to improve the results of 

statistical work, but no money was allocated to them. The Statistical Department under 

the Ministry of Internal Affairs managed all provincial Statistical Committees. The 

Ministry of Internal Affairs sent programs to the committees, and local government 

officials had to collect the data. The committees were supposed to collect information, 

check and arrange it, process it, and make accurate descriptions of the province and its 

economic sectors [20, 21]. 

In the study of I. I. Eliseeva and B. G. Ploshko B. G. [16] it was established that 

in 1840-1850 a new type of statistical work performed by departments appeared. In 

particular, it is indicated that in search of new sources of income, the Ministry of State 

Property organized accounting and statistical work on the economic structure of state 

estates in the Western provinces (about 2,000 estates in total) and reorganization of the 
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taxation of state peasants. Work on the economic management of state estates was 

called "lustration" and was carried out every five years until the mid-1870s. 

Accounting and statistical work on the reorganization of taxation of state 

peasants contributed to the transition from per capita tax collection to a collection that 

would take into account the economic situation of peasant farms. The accumulation of 

arrears became the reason for the government's decision to find ways to increase 

revenues. For this purpose, statistical work was carried out to take into account all the 

net incomes of the peasant economy, from which it was planned to set taxes. To carry 

out these works in 25 provinces of the European part of the country (including 

ethnically Ukrainian ones) in the years 1838-1856, a thorough statistical accounting of 

the farms of state peasants, their incomes and expenses, products from agriculture and 

industries was made [21]. Information was collected by special workers in the 

provinces, and questions about the organization of work, the development of 

accounting forms and relevant instructions were considered by specialists. 

The accounting of farms was often carried out as a general economic 

characteristic of the respective provinces, and the description of the peasant population 

as a general characteristic of the population. The division of land according to different 

areas, types of crops, grain and straw yield, industries, etc. was also taken into account 

[22]. In the future, this was reflected in the conduct of statistical evaluation and 

descriptive works by zemstvo provincial and district statistical bodies [20, 21]. 

The number and size of performed state statistical works gradually increased. 

The Ministry of Internal Affairs introduced a number of several new indicators related 

to the population, agriculture, grain trade, etc. to the provincial statistical reporting. In 

1852, the Statistical Department under the Ministry of Internal Affairs was transformed 

into a Statistical Committee and a decision was made on statistical expeditions to verify 

proposals for a new procedure for collecting current statistical information and 

obtaining descriptions of provinces, and began to allocate insignificant funds to 

provincial statistical committees. A significant event of the year was the publication of 
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the collection "Statistical Tables of Information for 1849" based on the reports of the 

provinces [1]. 

Therefore, the issue of improving the quality of works according to current 

statistics was on the agenda. In 1858, the Statistical Committee under the Ministry of 

Internal Affairs was transformed into the Central Statistical Committee [16] to 

streamline statistical work throughout the country. The tasks of the Committee were: 

establishment and improvement of the correct methods of collecting and processing 

statistical information in the state, unification of statistical works, discussion of 

methods of conducting current statistical works with the collection of information 

throughout the state and the participation of various departments and the use of 

statistical works of individual departments, improvement of methods of registration of 

statistical data [22]. 

In 1857-1860, the Ministry of Internal Affairs carried out statistical works for 

the preparation of the reform of 1861. They related to issues related to land prices, the 

state of land holdings, the nature of land use, the description of the serf population and 

its distribution across the country, debts of the rural population and landowners, etc. 

The work was carried out by the Statistical Department of the Central Statistical 

Committee, the Economic Department and the Land Department of the Central 

Statistical Committee. The works used various documentary information and 

information collected by provincial committees [21]. 

In 1861, the Zemsky Department became a separate institution. His tasks became 

matters of land and economic arrangement in the state. According to the Regulation of 

May 24, 1875 [16] all provincial, regional and city statistical committees (which began 

to be formed after 1864 to carry out local work) were subordinated to the Central 

Statistical Committee under the Ministry of Internal Affairs. The committee was 

supposed to consider issues of work organization and make scientific justifications as 

the governing body of state statistical work for the distribution of zemstvo obligations. 

He was mainly engaged in work on economic statistics and population statistics on 
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behalf of the ministry, processed and annually published materials received from 

provincial, regional and city statistical committees, prepared data for the distribution 

of land duties. In 1866, the Central Statistical Committee began publishing the 

statistical collection "Statistical timeline of the Russian empire" [20], which contained 

information about the population, its movement across the territory of the state, 

education, etc. 

The tasks of the provincial statistical committees, as local institutions of state 

statistics, were to obtain and organize statistical information about the provinces from 

the parish councils (about the population, its activities, livestock, crops, etc.). Some 

gubernatorial statistical committees of the country conducted yard censuses of peasant 

households in order to determine the prospects of village development. Yard censuses 

were carried out according to programs designed to record residents of yards, buildings, 

livestock, land, industries, etc. [21].  

Since 1877, censuses of land ownership with distribution by categories of 

ownership and censuses of the land fund by land area began to be carried out. Censuses 

were important because the need to compile data from land use statistics. Prior to such 

censuses, the relevant data were contained in the governors' reports, and they were very 

inaccurate. 

In 1881, the Central Statistical Committee for the first time collected and 

organized information on land use statistics, taking into account the distribution of 

arable land under different crops. In the same year, for the first time, the Committee 

carried out an accounting of sown areas by individual crops [5] and calculated the level 

of productivity per unit of area, which led to the emergence of new information about 

crops and crop yields. It took two years to establish the collection of information on 

the sown area. First, survey letters were sent to rural associations, landowners, and 

tenants of estates. The answers came only the following year. For another year, the 

obtained data were developed and checked by comparison with the information of the 

land census of 1877. These works made it possible to organize harvest statistics since 
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1883 [21], covering 49 provinces of the European part of the russian empire. Since 

1881, the Department of Agriculture and Rural Industry of the Ministry of Agriculture 

and State Property began to collect statistical data on harvests, but these materials 

related only to the yield of various crops per unit area on allotment and privately owned 

lands, and the number of voluntary correspondents of this department was much 

smaller than in Central Statistical Committee. The Department of Agriculture and 

Rural Industry supplemented the lack of data from the information of the Central 

Statistical Committee, which violated the uniformity of data [5, 21]. 

It can be said that the creation of various organizations that carried out work on 

state and departmental statistics became the basis not only for the spread of statistical 

approaches in various branches of economic activity and the growth of popularity in 

society, but also led to the formation in the 19th century of such branches as agricultural 

statistics, industrial statistics, etc. 

Conclusion. The main factors that formed the scientific and practical basis of 

the researches of provincial and district zemstvo statisticians were studied. It was found 

that the following factors became the main prerequisites for statistical research of 

agriculture by the zemstvo statisticians: 

- the transformation of statistics into a science with thorough theoretical 

foundations, the formation of the theory of average and relative values, the introduction 

of dynamic characteristics of the researched processes to study the interrelationships 

of characteristic features, the introduction of "grouping" as a basic statistical category, 

attempts to scientifically solve the problem of the quality and reliability of statistical 

studies; 

- the achievements of scientists in the application of statistical methods as 

new methodological techniques for solving practical problems, the inextricable 

connection between theoretical studies of statistics and the performance of practical 

works; 
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- work on establishing the main methodological directions for obtaining the 

characteristics of agriculture at international statistical congresses; 

- conducting accounting and statistical work on the organization of farms, 

work for general economic characteristics of the province; 

- performance of accounting works with the initiation of taking into account 

the division of land by different areas, sowing by types of crops, the obtained harvest 

of grain, straw, etc.; 

- the beginning of land use statistics, taking into account the distribution of 

arable land by different crops and the calculation of the yield level per unit area. 

This set of prerequisites was necessary and sufficient for the implementation of 

statistical methods and economic statistics in agricultural research conducted by 

provincial and district zemstvo statisticians. 
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