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Abstract. The article examines how various forms of domestic support and 

trade measures are related to how multilateral agricultural trade rules affect 

policy decisions. Trade can be a means of moving food to areas experiencing food 

shortages, an important mechanism for coping with falling production. In the long 

term, trade can provide an effective adjustment in the approaches to agricultural 

production in different countries. As the comparative advantage and 

competitiveness of agriculture varies across regions and countries, some countries 

are disadvantaged while others are gaining.  

Access to the EurAsEC market for Kyrgyzstan has a decisive significance 

due to its large size, geographical proximity and opportunities for transboundary 

infrastructure. As a result of the growth of trade, conditioned by exports, the 

removal of barriers to trade reduces the cost of strategically important imports, 

including fuel, gas, grain, metals, wood, chemicals and other products of Kyrgyz 
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products and other products. Trade policy allows for the establishment of 

international markets where countries can purchase products to ensure food 

security. 

 For Kyrgyzstan, access to the EurAsEC market is critical due to its large 

size, geographic proximity, and cross-border infrastructure capabilities inherited 

from the Soviet Union. In addition to promoting export-led growth, the removal of 

barriers to trade lowers the cost of strategically important imports, including fuels, 

gas, grains, metals, timber, chemicals and other products critical to Kyrgyzstan’s 

industry. Membership in the composition entails support from the EAEU 

organizations and regional partners. 

The government should create favorable conditions for domestic producers 

to increase the production and export of horticultural products, remove obstacles 

to their development. It is necessary to integrate small-scale regional fruit 

producers into value chains, facilitate access to productive resources and 

knowledge in the production, storage and processing of fruits, promote private 

investment in refrigeration and post-harvest processing facilities, and invest in 

safety and quality control systems food and innovation. 

Keywords: Agricultural economics, sustainable development, market, safety, 

regulation, products.  

 

For socio-economic development we need a diverse range, high quality of 

food for every inhabitant of the country, which determines the level and quality of 

nutrition of the population, health and longevity of man. Each country has an 

adequate organizational and economic mechanism of food security. Food security 

as an organizational and economic system is able to materialize the potential of 

food security of the country.  
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It includes the organization of the supply network, the promotion of 

domestic and imported agricultural products, raw materials and food from 

producers to consumers, the economic relations of participants in this process. Full 

provision of consumer needs in full-fledged food products, physical and economic 

availability of food, its qualitative state presupposes sustainable and sufficient 

levels of production, agricultural production and agricultural production. 

Ukraine, Kazakhstan, Turkmenistan, Uzbekistan, Tajikistan and of course 

Kyrgyzstan export their products to the EU market. Thanks to the GSP + status, 

Armenia and Kyrgyzstan have the largest advantage, but our republic is on the list 

of EU trading partners, occupying 139 positions among 215 countries. This is the 

highest position in Russia (4th place), Ukraine (27th place). Kazakhstan has 29 

positions with a total export volume of 12,773 mln. euro, Uzbekistan - 124th place, 

Tajikistan - 135th place with the volume of exports 94 mln. euro. 

Kyrgyzstan can supply an order of 6,000 types of goods in the EU with zero 

customs duties. In the nature of exports to the EU, the increase in goods was of a 

non-voluntary nature, while the GSP + in most of its parts is distributed to food 

products. In connection with the high demand for organic products in the EU 

market, their offer falls behind. According to the Research Institute of Organic 

Agriculture FIBL, the growth rate of the European organic market is maintained at 

a level of more than 10% per year. 

Importing goods in the form of raw materials, the EU processes their 

finished products. Thus, the share of vegetables (51%) in the structure of imports 

exceeds, and food products make up 29%. Supplies to EU livestock products are 

linked to high standards and requirements, including internal production, satisfying 

internal demand for sufficient quantity and changing the culture of consumption of 

the population. 
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Among other goods, demand for dried fruits, fruits, nuts and high-quality, 

ecologically clean honey. Kyrgyzstan also exports agricultural products of the 

following species: seeds, grains, cereals, technical crops, vegetables, orchards, 

potatoes, fruits, dried fruits, nuts, food products. From the EAEU, the European 

Union, China, Uzbekistan and other states in the Kyrgyz Republic in 2020 

imported 228,534,751 tons of agricultural products - this is 50,157,751 tons more 

than in the first half of 2019 (178,377 tons). In 2021, the CIS countries have 

increased deliveries to Russia of potatoes, carrots and beets, which are part of the 

"borscht set. Among the exporters are Belarus (98.3 thousand tons), Azerbaijan 

(84.7 thousand tons), Armenia (28.9 thousand tons).  

The volume of imports of carrots from Russia from the CIS countries grew 

by 14% to 78.9 thousand. tons for the analogous period of 2020 to 90.3 thousand. 

tons in 2021. Country exporters of carrots - Belarus (65.4 thousand tons), 

Kyrgyzstan (12.7 thousand tons), Kazakhstan (6.6 thousand tons). Small volumes 

of deliveries to the territory of Russia in Uzbekistan, Azerbaijan and Turkmenistan. 

In 2021, the unloading of this vegetable began in Moldova, where the import has 

already exceeded 1 thousand. tons. 

By comparison, Belarus by 2020 increased exports of carrots to Russia by 

9.6%, Kyrgyzstan - by 43.3%, Kazakhstan - by 19.1%, Uzbekistan - by 16.8%. 

Exports of beets from Russia grew by 17.1% to 14.8 thousand. tons in 2020 to 17.3 

thousand. tons in 2021 The leading supplier of beets in the Russian market - 

Belarus, from which imported 12.5 thousand. tons of this vegetable (17.9% more 

than for the same period in 2020). Also beets are sent to the Russian Federation in 

Uzbekistan (2.4 thousand tons) and Kazakhstan (1.2 thousand tons).  

The abolition of the administrative mechanism of price regulation and their 

liberalization in the first years of independence, caused a sharp jump in prices in 
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the republic for consumer goods and services. In connection with the lack of water, 

there is a question about the cultivation of culture, which requires a lot of water. In 

Kazakhstan there is water, which farmers could irrigate. Аagricultural sector asks 

to cancel the licensing of the use of underground water.  

When the volume of sugar beet is reduced, and we have only 2 sugar 

factories, the plant will not produce sugar beets. At this time, they provide 60% of 

the consumption in sugar, the rest is imported. In case of reduction of settlements, 

there will be no 60% coverage of consumption, and 50% or 40%. The work will be 

lost at the factory workers, ie. this is a whole chain.  

This will lead to the fact that on the table of Kyrgyzstanis will be imported 

sugar in exchange for local, which is valued much more. Dress with problems with 

fuel and chemicals, in the first place water. In Kyrgyzstan, the consumption of 

meat and meat products is increasing annually, and according to the statistics on 

the status as of September 1, 2021, all business entities in Kyrgyzstan produced 

256 thousand. 

645.9 tons of meat for cattle and birds, which is the highest level in 2020. at 

1.6%. The increase in meat production in the republic is due to the growth of 

agricultural livestock, in addition to pigs. 

Table 1. Meat production in slaughter weight (thousand tons) 

 2016 2017 2018 2019 2020 

Kyrgyz Republic 212,4 216,6 221,3 226,2 230,4 

Osh 43,5 44,4 43,1 44,3 47,2 

 

All regions of the republic produced more meat than the corresponding 

period of 2020. In 2019, the register of production facilities included 31 meat 

processing enterprises, in 2020 - 35 enterprises, and now the register of production 

facilities subject to state registration includes 39 meat processing enterprises. 
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According to the Ministry of Agriculture, Water Resources and Regional 

Development of the Kyrgyz Republic for 2015-2020, the number of cattle 

increased by 15%, amounting to 1 million 715.7 thousand heads. 

In Kyrgyzstan, for the period 2015-2019, the average weight of one head of 

an animal sold for meat decreased: for cattle - by 5%, for small cattle - by 3%. The 

growth in the production of meat and milk is provided almost exclusively by the 

growth of the number of animals. The increase in meat production in the republic 

is due to the growth in the number of farm animals, except for pigs and poultry. All 

regions of the republic produced meat more than the same period in 2020, 

especially Chui and Osh. 

In 2021, as shown by the National Statistical Committee of the Kyrgyz 

Republic, Kyrgyzstan increased the import of cattle by 7 times. During this period, 

animals were imported from 4 countries and the EU. Retail prices for meat 

increased by an average of 22% over the year. 

The demand for meat and meat products in Kyrgyzstan is increasing 

annually and, as of September 1, 2021, all economic entities of Kyrgyzstan 

produced 256,645.9 tons of livestock and poultry meat, which is 1.6% more than in 

2020. 

Table 2. Production of basic livestock products (farms of all categories) 

       Production, thousand tons Per capita, kg, pieces 

 

2020 2019 2020 в % к 2019 2020 2019 

 Cattle and poultry for slaughter, in (carcass weight) 

EAEU 14014 13560 103,3 76 74 

Armenia 108 107 100,4 36 36 

Belarus 1285 1240 103,6 137 132 

Kazakhstan 1169 1121 104,3 62 61 

Kyrgyzstan 230 226 101,9 35 35 

Russia 11222 10866 103,3 77 74 

Milk 

EAEU 48364 46915 103,1 263 255 
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Armenia 654 668 98,0 221 225 

Belarus 7765 7394 105,0 828 785 

Kazakhstan 6051 5865 103,2 323 317 

Kyrgyzstan 1668 1628 102,5 253 252 

Russia 32226 31360 102,8 220 214 

Eggs, million pieces 

EAEU 54787 55185 99,3 298 300 

Armenia 755 721 104.6 255 243 

Belarus 3495 3514 99,5 373 373 

Kazakhstan 5066 5531 91,6 270 299 

Kyrgyzstan 562 561 100,1 85 87 

Russia 44909 44858 100,1 307 306 

 

Due to the growth of livestock of farm animals, there is an increase in meat 

production in the republic, except for pigs. In 2020, the production of livestock and 

poultry for slaughter in Kyrgyzstan increased by 1.9%, in slaughter weight in the 

EAEU amounted to 14 million tons, which is 3.3% more than in the previous year. 

in all EAEU member states, growth was observed: in Kazakhstan - by 4.3%, 

Belarus - by 3.6%, Russia - by 3.3%, Kyrgyzstan - by 1.9% and Armenia - by 

0.4%. 

Table 3. Wool production in physical weight (tonne) 

 2016 2017 2018 2019 2020 

Kyrgyz Republic 12 382 12 619 12 798 12 942.6 13 110 

Batken  680 690 690 696.6 700 

Osh  2 260 2 275 2 287 2 298 2 307 

 

Wool production in the republic, compared to November 2020, was reduced 

in Batken and Osh regions by 98.3% and 98.7%, respectively, due to a decrease in 

the number of sheep and goats in the areas of these regions. Milk production also 

increased by 3.1% compared to 2019, amounting to 48.4 million tons in all EAEU 

member states, except for Armenia. This increase in milk production in the 
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republic is due to an increase in the number of cows by 19.7 thousand heads and an 

average milk yield per cow by 3.2 kg. 

The Ministry of Agriculture, Water Resources and Regional Development of 

the Kyrgyz Republic notes that in Kyrgyzstan, the provision of dairy products is 

100%. 1 million 200 thousand tons of milk is produced annually, of which almost 

71% is processed, domestic consumption is about 300 thousand tons, the rest is 

exported. Dairy products are exported to Kazakhstan and Russia. 

Table 4. Milk production (thousand tons) 

 2016 2017 2018 2019 2020 

Kyrgyz Republic  1 524.6 1  556.2 1 589.7 1 627.8 1 668 

Osh  303.5  310.5  316.1 321.7  328.1  

 

Thus, products worth $24.1 million were delivered to Kazakhstan in 2020, 

which is more than 52 percent of the total export of these products. About 46 

percent of dairy products worth $21 million were delivered to Russia. Kyrgyzstan 

also supplied dairy products to Uzbekistan (for $705,000) and Tajikistan (for 

$217,000). 

Dairy products are presented on the foreign market, such as butter (37 

percent of the marketable volume), cheeses and cottage cheese (21 percent), 

condensed and dry milk and cream (17 percent), non-condensed milk and cream 

(13 percent), fermented milk products (about 11 percent). In Kyrgyzstan, 64 milk 

processing plants operate under modern conditions.  

In 2021, prices for certain socially significant goods increased from 8.3% 

(milk and dairy products) to 90% (vegetable oil). Export supplies to the EAEU 

countries increased by 32.2% as a result of an increase in supplies of fabrics made 

of synthetic multifilament yarns by 26.7 times, fresh and frozen fish - by 2.2 times, 

bread and flour confectionery products - by 1.7 times, shoes - 1.5 times, parts and 
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accessories for cars and tractors - 1.5 times. In the Medium-Term Forecast of 

Socio-Economic Development of the Kyrgyz Republic for 2022-2024, published 

by the Ministry of Economy and Commerce, regions will develop in 2022, a 

favorable business environment has been created as part of the implementation of 

the Regional Policy Concept for the period 2018-2022. 

In each region, programs of cluster economic development will be 

developed on the basis of specialization in partnership with business structures, 

sectoral government bodies, the functions and powers of state bodies and local 

governments will be delineated. The financial and economic foundations for the 

development of local self-government bodies will be strengthened and improved, a 

system of state territorial administration will be introduced, taking into account the 

transition from sectoral to regional management.  

For the development of infrastructure, resources will be attracted for the full 

implementation of programs for the development of drinking water supply and 

sanitation systems for settlements, irrigation, projects for the reconstruction and 

repair of local roads, with an emphasis on border areas.  As a result, the well-being 

of the population of the regions will improve through the creation and 

implementation of the following clusters (tourism, clothing, vegetable oil 

production, and others). The state will provide serious support in providing land to 

the state fund of farmland and the issuance of cheap loans.  

In 2021, the provision of animal feed in the country did not meet the 

required level. With an annual harvest of 3 million 850 thousand tons of feed for 

livestock, the stock turned out to be 12% less than usual. Grain harvest in 

Kyrgyzstan decreased by 34 percent. Although there is no shortage of livestock 

products in the country, the situation with crop production is different.  

http://www.wayscience.com/en/home/
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The sown area did not decrease, but the yield decreased by a third. In 

Kyrgyzstan, the number of sown areas of sugar beet decreased by 41.6%, 

sunflower - by 29.9%. In 2020, the total sown area of agricultural crops in farms of 

all categories of the EAEU amounted to 109.9 million hectares (100.5% compared 

to 2019), an increase in the total sown area was noted in all EAEU member states, 

except for Armenia. 

The largest share in the total sown area of the EAEU is occupied by crops of 

grain and leguminous crops - 61.0% (in 2019 - 59.7%). The area under grain and 

leguminous crops in the EAEU increased by 2.8% compared to 2019, including: in 

Belarus - by 3.3%, Kazakhstan and Kyrgyzstan - by 3.1%, in Russia - by 2.7 % and 

in Armenia - by 0.4%. The EEC materials noted that for the main industrial crops: 

sugar beet and sunflower, there was a decrease in areas in the EAEU - by 18.6% 

and 1.1%, respectively, compared to 2019. 

The most significant decrease in the sown area of sugar beet was observed in 

Kyrgyzstan by 41.6% and Russia by 19.1%, sunflower - in Kyrgyzstan by 29.9%. 

Potato and open field vegetable crops in the EAEU also decreased by 4.5% and 

0.5%, respectively. In Kyrgyzstan, the number of sown areas of sugar beet 

decreased by 41.6%, sunflower - by 29.9%. In 2020, the total sown area of 

agricultural crops in farms of all categories of the EAEU amounted to 109.9 

million hectares (100.5% compared to 2019), an increase in the total sown area 

was noted in all EAEU member states, except for Armenia. 

The largest share in the total sown area of the EAEU is occupied by crops of 

grain and leguminous crops - 61.0% (in 2019 - 59.7%). The area under grain and 

leguminous crops in the EAEU increased by 2.8% compared to 2019, including: in 

Belarus - by 3.3%, Kazakhstan and Kyrgyzstan - by 3.1%, in Russia - by 2.7 % and 

in Armenia - by 0.4%. For the main industrial crops: sugar beet and sunflower, 
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there was a decrease in areas in the EAEU - by 18.6% and 1.1%, respectively, 

compared to 2019. The most significant decrease in the sown area of sugar beet 

was observed in Kyrgyzstan by 41.6% and Russia by 19.1%, sunflower - in 

Kyrgyzstan by 29.9%.  

Potato and open field vegetable crops in the EAEU also decreased by 4.5% 

and 0.5%, respectively. Kyrgyzstan's annual demand for sugar is 100-110 thousand 

tons, while domestic sugar production covers 50-60% of the population's needs. To 

fully cover the needs of the population, sugar is imported from Russia, Belarus, 

Ukraine, Kazakhstan and other countries. 

Due to the growth in demand for alcohol, world sugar prices set a new four-

year record and its value peaked against the backdrop of the energy crisis and its 

pressure on the market. Since sugar is an exchange commodity, the influence of 

world markets has also affected domestic prices in Kyrgyzstan. According to the 

EAEU sugar balance in the 2021/2022 season, according to the expected imports 

of raw sugar and white sugar, sugar imports to Kyrgyzstan are planned in the 

amount of 30 thousand tons from the EAEU countries. 

 As for global cereal stocks, FAO predicts they will decline from 820.5 

million tons to 817.5 million tons by the end of the 2021/22 season. Wheat 

production in the current season is estimated at 776.7 million tons, with 

consumption of 779.1 million tons. There will be a decrease in world wheat 

reserves from 286.9 million tons to 284.3 million tons. For fodder crops in the 

world, the harvest also does not compensate for consumption - 1 billion 503 

million tons, while the need is 1 billion 512 million tons. In 2020, Kyrgyzstan 

experienced a 20% decline in trade turnover. And if exports during the coronavirus 

pandemic decreased by only 1.1%, then imports fell by 26.2% or $1.3 billion.  
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During the Covid-19 pandemic, imports in Kyrgyzstan fell 1.3 times. Before 

and during the peak of the pandemic, Kyrgyzstan's main export destinations 

remained virtually unchanged. Deliveries of some types of products and soap-

washing goods have been reduced. And imports of vegetables and flour increased 

slightly. Also, imports of rice, sugar, fruits and vegetables are creeping up.  

But the volume of supplies of flour, tea, wheat, as well as bakery products 

are falling, the export of fertilizers, tobacco and tobacco products, as well as fruits 

and nuts has decreased. FAO Representation figures show that 14% of food 

produced is wasted and 17% is wasted. 

Along with other stressors such as pests and diseases, natural disasters, 

biodiversity loss and habitat destruction, and conflict are increasing the challenge 

we face in meeting the world's growing food needs while reducing the 

environmental and impact of our agri-food systems on climate. At the same time, 

prices for food products and non-alcoholic beverages increased by 7.4%, alcoholic 

beverages and tobacco products - by 9.8%, non-food products - by 6.4%, tariffs for 

services provided to the population - by 2.4%. 

The prices for lemons rose the most during this period - by 47%, buckwheat 

- by 31.6%, edible vegetable oils - by 21.5%, granulated sugar - by 20.5%. Also, as 

in Kyrgyzstan, the increase in food prices was recorded higher than in the EAEU, 

in Belarus by 7.8% and in Kazakhstan by 7.5%. The largest increase in prices for 

non-food products was observed in Belarus by 8.5%, for paid services - in Belarus 

by 5.9% and in Kazakhstan by 5.1%. Work to stabilize prices for socially 

important products is carried out on an ongoing basis, with special attention being 

paid to the issues of ensuring the country's food security. 

From the state budget, food reserves in the amount of 1.5 billion soms were 

created for the purchase of wheat, over 300 million soms - vegetable oil and 
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granulated sugar. It was decided to exempt the import of grain and flour from VAT 

for 1 year, to agree on duty-free imports of white sugar and sugar cane from third 

countries. From VAT until December 31, 2021, exempted from import of farm 

animals.  

The export (export) of certain types of agricultural products (wheat, rice, 

wheat flour, vegetable oil, granulated sugar, chicken eggs) is prohibited. According 

to the negotiations with the Russian Federation, the volume of supplied motor 

gasoline will be increased without paying export duties. Currently, the supply of 

duty-free diesel fuel is carried out in sufficient volume. State bodies monitor the 

current situation in these areas. Currently, there is a gradual lifting of restrictions 

on products from Kyrgyzstan, introduced by some countries of the EAEU. Since 

January 2021, the Consolidated Post information system has been used at the 

points of registration of goods when accounting for goods imported into the 

territory of the Kyrgyz Republic from the EAEU countries.  

The Tax Service of the Kyrgyz Republic notes that thanks to the work of the 

Consolidated Post system, importers importing goods from the EAEU member 

count ries issue shipping invoices online, regardless of where they are located, and 

also receive certificates from the tax authority for the import of goods through 

personal account" on the STS website. 

 The Republic of Belarus announced its intention to cancel the 10% value 

added tax rate on the sale of crop, beekeeping, livestock and fish products 

produced on the territory of the republic from July 1, 2017. On October 27, 2016, 

Kazakhstan canceled phytosanitary control at the border. Moreover, the decision to 

cancel this time was really implemented in full. With regard to veterinary control, 

the problem has not yet been resolved. In this situation, small and medium-sized 

businesses suffered most of all, which lost the opportunity to earn money on the re-
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export of Chinese products, but did not receive free access to the markets of the 

EAEU countries and could not reorient themselves in a timely manner. 

It is obvious that the subsequent removal of restrictions on Kyrgyz products 

and the expansion of supplies to the EAEU market will have a decisive influence 

on the positive perception of Eurasian economic integration in Kyrgyzstan. The 

ability of the EAEU to contribute to the realization of the transit potential of 

Kyrgyzstan, the creation of a transport and logistics infrastructure, will allow the 

Republic to integrate into regional trade and international initiatives of China. 

Kyrgyzstan also counts on the realization of its transit potential and interests 

within the framework of conjugation of the EAEU and the SREB. In particular, as 

part of the interface, it is planned to build a China-Kyrgyzstan-Uzbekistan railway, 

which will connect the north and south of Kyrgyzstan and open access for the 

supply of goods to the markets of Western Asia, with the help of the China-

Kyrgyzstan railway it will be possible to transport over 12 million tons of cargo in 

year, which will bring to the country's budget 150-200 million dollars a year only 

at the first stage, and then the state can receive about 500 million dollars a year 

from transit. Kyrgyzstan, along with Armenia, has the highest share of agriculture 

in the country's GDP in the EAEU (13.8%). Increasing agricultural export 

opportunities will go a long way towards improving perceptions of Eurasian 

integration. Uzbek importers are looking for ways to cooperate with Kyrgyz 

exporters. Since September 2019, Kyrgyz farmers began to export potatoes, small 

and large cattle to the neighboring state. From 2016 to 2019, Uzbekistan tripled its 

exports to Kyrgyzstan - from 67 million to 200 million dollars. Exports of 

Kyrgyzstan to Uzbekistan, according to the National Statistical Committee of the 

Kyrgyz Republic, during this time increased by only 10% - from 125 million to 
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138 million dollars. According to Uzbek statistics, the difference is many times 

greater - exports to Kyrgyzstan reached $645 million.  

Kyrgyzstan supplies mainly manufactured goods to the neighboring 

republic. In recent years, it has been actively increasing the export of coal, oil 

products, cement, and glass. The largest share of Uzbek exports to Kyrgyzstan is 

agricultural products. Uzbekistan also supplies textile and clothing products, 

plastic products and fertilizers. According to the National Statistical Committee of 

Uzbekistan, in 2019, trade between the countries reached $792 million. According 

to the statistics of Kyrgyzstan - only 340 million dollars. The dynamics of trade 

shows that it will reach $1 billion only due to the growth of imports from 

Uzbekistan. 

Export volumes of Kyrgyzstan are growing slowly, the process is not stable. 

Moreover, Uzbekistan is increasing its exports to Kyrgyzstan, despite the 

pandemic. 

 Trade between the countries is carried out by rail and road, which 

transported 1.5 million tons of goods in 2019. At the level of the country's 

governments, the expansion of road capacity at border checkpoints and the 

improvement of conditions for the transit of passengers, vehicles and goods are 

being considered. To increase trade, Uzbekistan uses its capabilities to the 

maximum.  In 2020, Uzbekistan increased the import of apples by 8.5 times - up to 

8876 tons, most of the supplies came from Kyrgyzstan, China and Iran. Exports 

decreased by 61.8% - from 49.9 thousand to 19 thousand. Uzbekistan has sharply 

increased the import of apples against the backdrop of a lean season - from 1042 to 

8876 tons (from 360.9 thousand to 2.85 million dollars, respectively). Moreover, 

the main volumes of imports (62.8%) of fresh apples fell on Kyrgyzstan. 
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Deliveries from this country increased 45 times - from 121.6 tons (at 47 cents per 

kg) to 5574.9 tons (at 0.29 cents per kg) (see Table 6). 

Table 6. Imports of apples to Uzbekistan 

 2019 January-December  2020  

Number of 

tons  

Thousand 

US dollars  

Number of tons  

 

Thousand US dollars  

Total 1,042,1 360,9 8,876,3 2,851,0 

Kyrgyzstan 121,6 57,9 5,574,9 1,656,4 

China  369,1 210,8 1,166,5 541,1 

Iran 373,4 59,7 1, 036,2 289,7 

Kazakhstan 5,0 2,0 329,1 137,0 

Pakistan 130,5 28,1 553,4 106,8 

Ukraine - - 55,5 44,7 

Armenia - - 84,0 40,0 

Russia   36,6 23,2 

Turkey   40,0 12,0 

Turkmenistan 42,6 2,6   

 

Now the EAEU countries are fully provided with grain, sugar, vegetable oil, 

pork and lamb. Things are worse with fruits and berries, where there is still a 

partial dependence on supplies from states that are not members of the Eurasian 

Economic Union. Export of fruits, its increase will accelerate economic growth in 

exporting countries, create jobs and increase income levels in rural areas. 

Smallholder farmers will be included in value chains, resulting in increased fruit 

production and employment compared to other agricultural sub-sectors.  

Gardening requires at least twice as much labor as growing crops. One job in 

this industry gives three jobs in other industries, not counting the increase in 

employment among farmers. The growth in fruit exports brings significant benefits 

to small farmers, because they are the ones who produce this type of product. 

They not only increase their income, but also get access to loans and 

consulting and educational services provided to them by exporting companies. Job 

creation in the horticulture sector can solve the problem of employment of 
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migrants returning to Kyrgyzstan from Russia. In addition, there are jobs for rural 

youth who enter the labor market every year. Apricots, cherries and plums have the 

highest export potential among fresh fruits grown in the Kyrgyz Republic. Their 

export potential is estimated at $17.1 million per year. The volume of the Chinese 

market for imported fruits reaches $5.8 billion. The export of fruit, the increase in 

its volume, significantly accelerates economic growth in the exporting countries, 

creates jobs and increases the level of income in rural areas.  

Smallholder farmers are being included in value chains and employment is 

increasing compared to other agricultural sub-sectors. Compared to growing crops, 

gardening requires at least twice as much labor. Along with the increase in 

employment among farmers, one job in this industry gives three jobs in other 

industries. The export of fruit is beneficial to small farmers who produce this type 

of commodity. They have increased incomes, loans and consulting and educational 

services from exporting companies are available. Created jobs in the horticulture 

sector solve the problem of employment of migrants from Russia. Rural youth are 

employed, who annually enter the labor market. 

The highest export potential among fresh fruits is apricots, cherries and 

plums, which are grown in the Kyrgyz Republic. Their export potential is 

estimated at $17.1 million per year. The Chinese market for imported fruits reaches 

$5.8 billion and opens up opportunities for Kyrgyz exporters to diversify the 

geography of their supplies. By 2030, there will be an increase in Chinese demand 

for imports of cherries, grapes, plums and apricots to $1.8 billion. 

Entering Chinese markets also allows Kyrgyz exporters to get higher prices 

for their products. Cherry exports to China bring Kyrgyzstan $3.17 per kilogram, 

while selling to Russia and Kazakhstan, Kyrgyz exporters receive only $1.49 and 
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$0.71. Along with Chinese markets, modern retail chains in the Russian Federation 

allow Kyrgyz exporters to increase the value of horticultural exports.  

Currently, Kyrgyzstan exports 88 percent of sweet cherries and 99 percent of 

fresh apricots and plums to Russia and Kazakhstan. China requires from exporting 

countries stable quality and supply of fresh fruit. In this regard, the supply of fruits 

from Kyrgyzstan to China remains at a minimum level. Entering the Chinese 

market requires modern quality control systems, compliance with Chinese 

standards, constant contact with partners in China, beautiful packaging and a 

recognizable brand. Russia requires stable supplies of high-quality products that 

meet stringent requirements for the quality and safety of products, their internal 

properties (such as shape, color and taste), packaging and labeling, and 

accompanying documentation. 

However, small farmers in the field work in a fragmented manner. Many do 

not have access to finance and information and educational resources. Production 

volumes are limited and product quality is unstable. In addition, domestic product 

quality and safety control systems often do not meet the standards of China or 

Russian retail chains. To increase competitiveness in the Chinese and Russian 

retail markets, fresh fruit exporters from the Kyrgyz Republic must increase 

volumes, improve quality, expand the range and ensure the stability of export 

supplies. 

The government should create favorable conditions for domestic producers 

to increase the production and export of horticultural products, remove obstacles to 

their development. It is necessary to integrate small-scale regional fruit producers 

into value chains, facilitate access to productive resources and knowledge in the 

production, storage and processing of fruits, promote private investment in 
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refrigeration and post-harvest processing facilities, and invest in safety and quality 

control systems food and innovation. 

Non-compliance with standards and technical regulations is also a problem 

in relations within the EAEU. For example, Kazakhstan has adopted emergency 

sanitary and phytosanitary (SPS) measures to temporarily restrict imports of 

potatoes and meat. In addition, Kyrgyzstan faces strong competition from Uzbek 

exports, which directly compete with Kyrgyz goods. The fundamental reform of 

the export regime in Uzbekistan has led to increased direct competition between 

the EAEU countries in the field of exports, for example, fruits, vegetables and 

textiles. 

To take advantage of shared borders with other countries and growing 

demand for agricultural products in the EAEU and China, reform of sanitary and 

phytosanitary standards is needed. The growth in the consumption of imported 

food also indicates problems in the management of the industry and significant 

shortcomings in the ongoing agricultural policy of the state. A key consequence of 

EurAsEC membership in Kyrgyzstan is improved access to a large regional 

market. Market access should improve due to tariff reform and, above all, the 

removal of restrictions through participation in the organization.  

EAEU partners, mainly Russia, have pledged to provide financial support to 

Kyrgyzstan, which is struggling to finance compliance measures and develop 

infrastructure on its own (although these were all necessary conditions for joining 

the EAEU). According to the Ministry of Agriculture of the Kyrgyz Republic, 

imports account for 70% of the trade turnover structure. In the marketable products 

of the Kyrgyz Republic, mainly glass and cotton are sold abroad. Over the past 20 

years, Kyrgyzstan has experienced drought 4 times.  
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Drought was noted in 2008, 2012, 2014 and 2021. Because of it, the yield of 

wheat decreased by 10 centners per hectare, as well as in other positions. In this 

regard, the use of water-saving technologies is very important. Today it is possible 

to purchase sprinkling and drip irrigation systems under a leasing program at a rate 

of 4.5% per year. The government allocated 426 million soms for the leasing 

program. In 2021, Kyrgyzstan received 8.5 billion cubic meters of water from the 

mountains, the losses amounted to 2 billion cubic meters.  

The dynamics of water consumption (water runoff) is on the rise. In 2021, 

the peak will be reached - almost 8.5 billion cubic meters of water are actually 

received from the mountains, these are water and plus artesian wells. Agriculture 

consumes 4 billion cubic meters, and losses amount to 2 billion cubic meters. To 

preserve the water potential, a careful attitude to glaciers is necessary. Glaciers, if 

they do not accumulate their water, every year our water consumption will fall. 

Accordingly, the lower zones, the valley zones - Chui, Fergana - will suffer from 

drought. To solve the problem, afforestation and the development of agroforestry 

are needed.  

Non-compliance with standards and technical regulations is also a problem 

in relations within the EAEU. For example, Kazakhstan has adopted emergency 

sanitary and phytosanitary (SPS) measures to temporarily restrict imports of 

potatoes and meat. Market access should improve due to tariff reform and, above 

all, the removal of restrictions through participation in the organization.  

EAEU partners, mainly Russia, have pledged to provide financial support to 

Kyrgyzstan, which is struggling to finance compliance measures and develop 

infrastructure on its own (although these were all necessary conditions for joining 

the EAEU). According to the Ministry of Agriculture of the Kyrgyz Republic, 

imports account for 70% of the trade turnover structure. In the marketable products 
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of the Kyrgyz Republic, mainly glass and cotton are sold abroad. Over the past 20 

years, Kyrgyzstan has experienced drought 4 times. Drought was noted in 2008, 

2012, 2014 and 2021. 

Because of it, the yield of wheat decreased by 10 centners per hectare, as 

well as in other positions. In this regard, the use of water-saving technologies is 

very important. Today it is possible to purchase sprinkling and drip irrigation 

systems under a leasing program at a rate of 4.5% per year. The government 

allocated 426 million soms for the leasing program. In 2021, Kyrgyzstan received 

8.5 billion cubic meters of water from the mountains, the losses amounted to 2 

billion cubic meters. 

The dynamics of water consumption (water runoff) is on the rise. In 2021, 

the peak will be reached - almost 8.5 billion cubic meters of water are actually 

received from the mountains, these are water and plus artesian wells.  

Agriculture consumes 4 billion cubic meters, and losses amount to 2 billion 

cubic meters. To preserve the water potential, a careful attitude to glaciers is 

necessary. Glaciers, if they do not accumulate their water, every year our water 

consumption will fall. Accordingly, the lower zones, valley zones - Chui, Fergana - 

will suffer from drought. To solve the problem, afforestation and the development 

of agroforestry are needed. 
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Abstract. In any field of human activity, especially in scientific and 

educational work, the use of not very accurate and ambiguous terms makes it 

difficult, and sometimes impossible to understand some of the provisions and the 

research problem in general. Terms, in general, are the language of science, form 

the semantic core of a special language of the industry and convey basic 

meaningful information. It should be emphasized that usually the first among the 

standards of any industry is a standard with a list of basic terms and concepts. It is 

made taking into account the requirements of fixed content, accuracy (clarity), 

brevity. This approach allows you to achieve the truth when discussing any 

hypothesis, idea, opinion, problem or question. 

The article shows how the contradictions related to the peculiarity of the 

English translation of the word “competence” and the ambiguous interpretation of 

this term in dictionaries, which causes confusion and makes it difficult to 

implement the competence method in educational activities in the post-Soviet 
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space. Unambiguous key concepts are offered, which provided an opportunity to 

develop and implement in practice information technology to support decision-

making on the results of professional training and activities of the specialist. The 

development is preceded by the creation of a model of the relevant subject area or 

object of analysis, such as a law enforcement specialist. The result is a thesaurus 

and alphabetical index used by an expert to limit the properties of the object being 

evaluated. To describe the subject area by the heuristic method and to present 

knowledge in the decision support system, the result is presented in the form of a 

frame. The definitive approach can be extended to the procedure of developing any 

scientific work – textbook, monographs, dissertations and more. 

Keywords: term, definition, information technology, decision making, 

competence. 

 

Formulation of the problem 

The experience of the authors in higher education shows that the use of not 

very accurate and ambiguous terms and their definitions makes it difficult to 

understand some provisions in educational and scientific activities. Therefore, we 

will define definitions that relate to the definition itself as the main aspect of the 

meaning of the problem in any area of human activity, without going deep into the 

definition, or rather, in lexicographic and linguistic analysis of the problem. 

Analysis of information sources 

We will combine information from authoritative sources [1, 2, 3]. 

Definition (latin definitio) - a short definition, interpretation of the concept, 

an explanation (wording) that accurately establishes, reveals, clarifies the meaning, 

meaning of something. 

The concept - a logical general opinion, information about something. 
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Closely related to these definitions is the word "term" - the name of a certain 

concept of any branch of professional (industrial, service, creative, scientific, 

pedagogical, etc.) activity (work, occupation) - a word or word formation. It should 

be noted that the query “terms” (in the sense of “concept”) in the search engines 

Google, Bing, Meta and Yandex found 17.1, respectively; 1.3; 13.4 and 21.9 

million links. 

Terms are the semantic core of a special language of the industry, conveying 

basic content information. In general, terms are the language of science. Terms are 

the object of ordering and standardization, as well as lexicographic work in the 

creation of terminological dictionaries of different levels and purposes. The limits 

of the terms are set by legislative, regulatory, administrative, administrative and / 

or other documents. The first among the standards of any, in particular scientific, 

field of activity, is usually the standard of basic terms and concepts. When 

developing it, special requirements are taken into account [4 - 8]: 

- fixed meaning of the term - one sign corresponds to one concept; 

- accuracy of the term (clarity, limited meaning) - the term must directly or 

indirectly reflect the features by which you can distinguish one concept from 

another; 

- unambiguousness of the term - the absence of conceptual (ideographic) 

synonyms; 

- systematicity of the term based on the classification of concepts; 

- shortness of term. 

Thus, the use of terms that meet the above requirements when discussing 

hypotheses, ideas, opinions, problems or issues, etc., allows us to achieve the truth. 
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The above allows us to determine the purpose and objectives of the article 

- to show the feasibility of a definitive approach in the study and discussion of any 

problem in any field of human activity. 

Presenting main material 

The results of the discussed approach will be shown by an example, which is 

set out in the production plan in the publication [9] and discussed in detail in the 

article [10]. In short, the essence of the question is to eliminate the contradiction 

due to the peculiarity of the translation from English of the word "competence" and 

definitions from dictionaries [1, 2, 3]; a striking example of the resulting confusion 

is the monograph [11]. As a result, the ambiguous interpretation of the term 

“competence” inhibits the implementation of the competence method (CM) [12, 

13] in the education system in the post-Soviet space. [10] unambiguous short 

definitions of key concepts are offered: “competency” (from Ukrainian 

“компетентність”, in the sense of expertise), “competence” (from Ukrainian 

“компетенція”, in the sense of professional capacity) and “qualification”. As the 

example shows, they are suitable for the development and implementation of 

information technology decision support (ITDS) on the results of training and 

activities of a specialist in law enforcement [14]. 

The development of ITDS is preceded by the creation of a model of the 

relevant subject area or object of analysis (OA). 

The term "model" in the general sense - created to obtain and (or) store 

information specific object (in the form of an imaginary image, description of 

symbolic means or material system), which reflects the properties, characteristics 

and relationships of the original object arbitrary nature, essential for the task to be 

solved by some subject [15]. 
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An object model can be informational, described by some verbal features. 

Such a model is usually developed by highly qualified experts using literary and 

electronic sources of information - encyclopedias, state standards, dictionaries, 

industry and departmental documents, basic scientific papers, textbooks, etc. - as 

well as personal experience. 

For example, the model (professiogram) of a law enforcement specialist 

includes (according to the introduced definitions [10]) the competence of the 

suitability of the CS, the trainig of the CT, the education of the CE and the 

competence of the professional activity of the CPA: 

 

МS = CS   CT  CE  CPA.                                          (1) 

 

The components of CS, CT, CE are especially important in the initial selection 

to assess a person's suitability for a particular type of professional activity, and the 

component of CPA can be used to monitor the quality of daily activities of the 

specialist and his compliance with the position. 

The composition of professionally significant CS properties of a law 

enforcement specialist (determines the competence of the suitability of the CPA is 

established by relevant legislative, regulatory and administrative documents. 

Competence of CT education presupposes the presence of a list of general 

(only positive) personality traits (inherited and acquired) - accuracy, demanding, 

ingenuity, etc., as well as strong-willed character traits (discipline, initiative, etc.). 

Literary and electronic sources explain the definitions of properties and traits, their 

synonyms and antonyms. Negatives are excluded from the vector of signs 

(antonymic in lexical and antagonistic - in the broadest sense of the word, such as 

(type in Ukrainian “чесність-брехливість”, “скромність-нескромність”, 
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“ввічливість-грубість”, etc.). This procedure performs the function of 

substitution. This means that when evaluating each of the personality traits, the 

expert-selected evaluation partially (close to the middle of the scale) or completely 

(within the scale) excludes the opposite quality, as in the Dempster-Schaeffer and 

Saati scales. 

Competence of CE education may include in the set of characteristics the 

average scores in the disciplines of previous level training, professional training, 

test results, etc. 

Competences of professional activity of CPA are set in the form of the list of 

powers (rights and duties) of the specialist (or the official). 

These components are reduced to a thesaurus [16, 17, 18] – a description of 

many states of a model of the environment, a dictionary of names of concepts and 

their classification links, designed for a single unified and formalized presentation 

of information in an automated system; description of an ordered set in a verbal 

record, in fact – an information model of any subject area. For our case, it is a 

means of presenting knowledge to describe the subject area by the heuristic 

method in the form of a frame. The frame defines the class of the object and 

includes the frame name (concept), the slot name (the term itself), the slot value 

(term definition). An alphabetical index of concepts, terms and definitions is used 

as a linguistic means of data manipulation [19]. 

The level of competency’s and competencies is assessed by experts - 

managers, colleagues, employees or colleagues, subordinates, etc. - by assigning 

points on a four-point scale. The results obtained - personograms - for each of the 

objects of analysis are averaged by experts, calculate the generalized characteristic 

(or coefficient of conformity, or modified concordance coefficient). Finally, a 

ranking list of OA is compiled, which is submitted to the person who decides on 
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the person's suitability for a certain type of professional activity, determining the 

qualification level of the specialist and suitability for the position. These operations 

are performed by the decision support system (DSS) as a means of implementing 

information technology [19]. 

The main functions of DSS: 

- creation of a single knowledge base and database; 

- organization and maintenance of knowledge base at the request of the user 

- administration, modification, editing; delimitation of access to the components of 

the database in accordance with the powers of a particular user; 

- organization and maintenance of the database at the request of the user - 

administration, modification, accumulation of data; 

- customizing the user interface to specific requirements; 

- data processing and formation of reporting documentation with various 

semantic features as of the current time and for a certain period. 

One of the three key concepts of the competence method, along with 

competence and competence, is the concept of “qualification” – an official 

reflection of the degree of technical or professional skills of the worker, recognized 

at the international, national or industry level [12]. This means that for a specialist 

of a certain level of qualification there must be a model that determines the level of 

his competency – education (and training) – on the one hand, and on the other – a 

subjective characteristic that reflects the quality of his professional activity. For 

example, for an athlete or a locksmith it is a category, for a scientist or a teacher of 

a certain level it is a corresponding education, scientific degree and/ or academic 

title, ie a qualification level that meets certain requirements. We emphasize that 

this compliance can be established on formal grounds, by expert evaluation, 

instrumental measurements, etc., the results of which can be processed using DSS. 
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Note that the above-mentioned frame description generally serves to present 

knowledge in DSS, and the definition of the term (slot value) - for the expert, in 

order to clearly limit the specific property (feature) of the object being evaluated. 

 

Conclusions and prospects for further research 

The example considered in the article shows that the definition as a defining 

aspect of the meaning of the studied problem allows to solve the problem of the 

implementation of CM in the educational process. The competency method can 

also be used to solve choice problems in any field of human activity and to develop 

information technology to support decision-making. In this case, the sectoral focus 

of DSS will be determined by the content of its knowledge base, in particular, 

thesaurus and alphabetical index. 

Experience shows that the definition approach can be extended to the 

procedure of developing any scientific work – textbook, teaching and teaching 

materials, monographs, dissertations, research reports and more. The presence in 

the work of a thesaurus and an alphabetical index as a model of the subject area 

provides ease of use and clarity of the meaning of the problem under discussion. 

Further research should be aimed at solving problems of developing methods 

for assessing the following competency’s: 

- cognitive competency – knowledge of methodological, didactic and 

methodological, subject-professional, organizational and technological techniques 

and the ability to apply them in the practice of daily professional activities in a 

particular field; 

- information and communication competency – knowledge, skills and 

abilities in the field of information and telecommunication technologies of a 

certain level of professional activity; 
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- competency of self-improvement – certain knowledge, skills and abilities 

in the field of learning technology (psychophysiology of mental work, organization 

of self-study, rational reading, etc.). 
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Abstract. The solubility of cobalt oxide in the melts of system Na2O-P2O5-

CoO-NaF in a wide range of molar ratios Na2O:P2O5 (0,5-2,0) and temperatures 

800-900 0C at a content of sodium fluoride in 10 and 20 (wt. %). The region of 

existence and optimal conditions for growing monocrystals of complex phosphate 

Na4Со3(PO4)2P2O7 in melts of system Na2O-P2O5-CoO-NaF are found out. 

Na4Со3(PO4)2P2O7 complex double phosphate was synthesized from the fluxes of 

Na2O-P2O5-СоO system at slow cooling (with the speed 10С per hour) at the 

range of temperatures 1000-650С. Homogeneous fluxes (at 950С) with output 

molar ratio Na2O:P2O5 equal 1,1 were saturated with СоО (25 wt. %), using 

intimate, intermittent mixing during 3-4 hours, raised temperature and crystallized 

crystals in the abovementioned temperature range. The obtained monocrystals 

were washed out from the flux residue using the solution of light-salted acid, 

washed in flowing water and dried at ambient temperature. The outcome of 

monocrystals was 40-45% by mass, the sizes ranged form 0,1 to 3,5 mm. The 
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synthesized compound is investigated using a series of physical and chemical 

methods, namely, IR spectroscopy, ESDR, XRD/RSA, XRF, DTA, the temperature 

of the melting and the complete chemical analysis is realized. The X-ray diffraction 

analysis of Na4Со3(PO4)2P2O7 single crystals was carried out and the unit lattice 

parameters were determined. Phosphate crystals belong to the rhombic crystal 

system, sp. gr. Pna21; crystal lattice parameters are equal to: a=18,021(1) Å, 

b=10,389(2) Å, c=6,532(2) Å, V=1222,47(1) Å3, Z=4, сcalc.= 3,47 gm/cm3. The 

specific features of the structure of complex phosphate Na4Со3(PO4)2P2O7 have 

been established: the presence of conduction channels for the sodium ion along the 

oy axis, the presence of differently coordinated Na and Co polyhedra with an 

uncharacteristic coordination number. The optimal conditions for the growth of 

complex phosphate single crystals with a high mass yield are selected. The use of 

the synthesized compound Na4Со3(PO4)2P2O7 as a function al material with ion 

conductivity is suggested. 

Keywords: double phosphates, IR-spectroscopy, XRD/RSA, XRF, growing of 

single crystals, parameters of crystal lattice. 

 

Introduction. The attention of many researchers is focused on the synthesis, 

search and creation of functional materials on the basis of phosphate compounds in 

mono- and polycrystal condition. Their applications include piezoelectric, 

ferroelectric and pyroelectric materials, they are used as accelerants, laser and optic 

materials, luminophores and ionic conductors etc. [1, 2]. Phosphate compounds 

can demonstrate valuable electrophysical properties and being a „cost-effective 

material” they are successfully used in different areas of electrical engineering [3 - 

5]. Solid-state synthesis [6], synthesis of polyphosphoric acids [7, 8], water and 

thermal syntheses are the most famous among the most widespread methods of 
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producing double phosphates [9 - 11]. But the best results from the point of view 

of clarity, sizes, quality and characteristics of substances belong to the method of 

growing double phosphates monocrystals from solutions-fluxes of alkali metals 

phosphate systems. Using this method the whole series of phosphates MIMII(PO3)3, 

MIMIIPO4, M
I
2M

IIP2O7, M
I
2M

II(PO3)4, M
I
2M

II(PO3)4, М
ІMІІ

4(РО4)3, M
I
3M

III(PO4)2, 

MI
3M

IІІ
2(PO4)3, M

IMIIIP2O7 and MIMIII(PO3)4 [3 – 7, 12] which became the basis 

for developing functional materials for multifaceted purposes were obtained. 

Doping and metal substitution in phosphate matrices and backbones became a 

convenient ,,tool,, for getting various compound properties [13]. 

The investigation of such substances as Na4М3(PO4)2P2O7 (where M - Mn, 

Fe, Co, Ni) [14] which demonstrate the characteristics of high-voltage ion batteries 

has gained a great popularity in the past couple of years. At this, the materials of 

abovementioned type have a large cyclicality and duration of operations, the search 

for methods of substituting Fe and Ni in the structure is in progress. In our opinion, 

substitution of sodium atoms by lithium could greatly improve the chances of 

producing materials on the basis of phosphate compounds of such a type.  

The aim of research is to find a convenient, express and cheap way of 

getting monocrystals of a new Na4Со3(PO4)2P2O7 complex phosphate and 

investigate its chemical properties. 

Experimental. Reagents, Synthesis and Methods. Na4Со3(PO4)2P2O7 

complex double phosphate was synthesized from the fluxes of Na2O-P2O5-СоO 

system at slow cooling (with the speed 10С per hour) at the range of temperatures 

1000-650С. Homogeneous fluxes (at 950С) with output molar ratio Na2O:P2O5 

equal 1,1 were saturated with СоО (25 wt. %), using intimate, intermittent mixing 

during 3-4 hours, raised temperature and crystallized crystals in the 

abovementioned temperature range. The obtained monocrystals were washed out 
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from the flux residue using the solution of light-salted acid, washed in flowing 

water and dried at ambient temperature. The outcome of monocrystals was 40-45% 

by mass, the sizes ranged form 0,1 to 3,5 mm.  

The investigation of crystal structure of Na4Со3(PO4)2P2O7 is conducted on 

diffractometer "Siemens P3/PC" (Мо, Кα-radiation, graphite monochromator). The 

reduced structure is solved by direct method, unit cell parameters are refined using 

the full-matrix least squares on 16 reflexes at 28≤ θ ≤42. Phosphate crystals 

belong to the rhombic crystal system, sp. gr. Pna21; crystal lattice parameters are 

equal to: a=18,021(1) Å, b=10,389(2) Å, c=6,532(2) Å, V=1222,47(1) Å3, Z=4, 

сcalc= 3,47 gm/cm3. Integrated intensities are measured using the 2θ:θ method 

6≤2θ≤62 at scanning rate 2-18 degrees per minute. As a result of experiment a 

total of 1122 reflections were obtained, 1078 independent reflections with І>6 (I) 

were used for calculations and specifying the Na4Со3(PO4)2P2O7  structure. In the 

data file the correction for Lorentz factor and polarization was introduced, the 

experimental correction for absorbtion was conducted. The structure calculation 

was conducted using a complex of programmes "SHELX-97" [15]. End value of 

divergence factor was Rw=0,024. 

Results and Discussion. Positional parameters of atoms with standard 

deviations in the structure under study are presented in Table 1. The structure 

comprises three structurally independent nickel atoms that have different 

coordinating oxygen atoms. Co(1) and Co(2) polyhedra have a form of a broken 

octahedron with coord. num. of cobalt 6. Co(3) atom creates tetragonal pyramid 

and has coord. num. 5 (Table 2). 
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Table 1. Coordinates of atoms (104) and equivalent thermal corrections 

(Å2103) for the Na4Со3(PO4)2P2O7 structure 

 

Аtom x/a y/b z/c Ueq 

Сo(1) 3614(5) 47(1) 0 4(1) 

Сo(2) 1693(6) - 47(1) 5113(1) 4(1) 

Сo(3) 2406(6) 2560(1) 2345(31) 4(1) 

Na(1) 2968(2) 2514(3) -2416(7) 14(1) 

Na(2) 4609(2) -5400(4) 5657(7) 14(1) 

Na(3) 3899(2) -2624(4) 3242(7) 12(1) 

Na(4) 4934(2) 264(3) -2765(8) 10(2) 

P(1) 3208(1) 120(2) 4929(5) 4(1) 

P(2) 2301(1) -24(2) 43(5) 4(1) 

P(3) 9316(2) 7500(1) 4209(1) 4(1) 

P(4) 6848(2) 10925(1) 2858(1) 3(1) 

O(1) 13194(5) 3462(4) 1592(2) 10(1) 

O(2) 12864(5) 7016(4) 2043(2) 12(1) 

O(3) 9070(5) 5410(4) 2383(2) 17(1) 

O(4) 10375(5) 6813(4) 907(2) 16(1) 

O(5) 6411(5) 6178(4) 375(2) 14(1) 

O(6) 9180(5) 8428(4) 457(2) 11(1) 

O(7) 6146(5) 9772(4) 803(2) 10(1) 

O(8) 8240(5) 8583(4) 4987(2) 18(1) 

O(9) 12243(5) 6408(4) 4145(2) 15(1) 

O(10) 7725(5) 6053(4) 4063(2) 15(1) 

O(11) 9061(5) 9403(4) 3432(2) 14(1) 

O(12) 5623(5) 12879(4) 3322(2) 14(1) 

O(13) 8401(5) 11358(4) 2041(2) 10(1) 

O(14) 4809(5) 9760(4) 2796(2) 12(1) 

O(15) 4145(3) -3741(6) 10068(9) 8(2) 
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Table 2. Lengths of bonds (Å) in Na4Со3(PO4)2P2O7 structure 

 

Distance Å Distance Å 

Co(1)-O(1) 2,068(8) Na(3)-O(1) 2,316(6) 

Co(1)-O(6) 2,110(7) Na(3)-O(1) 2,407(9) 

Co(1)-O(7) 2,120(8) Na(4)-O(1) 2,479(6) 

Co(1)-O(2) 2,070(9) Na(4)-O(2) 2,334(8) 

Co(1)-O(14) 2,072(6) Na(4)-O(9) 2,311(6) 

Co(1)-O(9) 2,111(8) Na(4)-O(14) 2,332(9) 

Co(2)-O(3) 2,062(8) Na(4)-O(9) 2,238(6) 

Co(2)-O(4) 2,224(7) Na(4)-O(14) 2,559(6) 

Co(2)-O(5) 2,089(8) P(1)-O(1) 1,520(3) 

Co(2)-O(8) 2,054(9) P(1)-O(2) 1,536(3) 

Co(2)-O(11) 2,039(6) P(1)-O(3) 1,557(3) 

Co(2)-O(15) 2,032(8) P(1)-O(4) 1,560(2) 

Co(3)-O(4) 2,052(8) P(2)-O(5) 1,536(3) 

Co(3)-O(7) 2,004(7) P(2)-O(6) 1,557(1) 

Co(3)-O(3) 2,039(8) P(2)-O(7) 1,521(3) 

Co(3)-O(13) 2,084(9) P(2)-O(8) 1,533(3) 

Co(3)-O(6) 2,039(6) P(3)-O(9) 1,528(1) 

Na(1)-O(7) 2,379(6) P(1)-O(3) 1,557(3) 

Na(1)-O(2) 2,534(6) P(1)-O(4) 1,560(2) 

Na(1)-O(4) 2,411(6) P(2)-O(5) 1,536(3) 

Na(1)-O(6) 2,632(6) P(2)-O(6) 1,557(1) 

Na(1)-O(5) 2,538(6) P(2)-O(7) 1,521(3) 

Na(1)-O(5) 2,359(6) P(2)-O(8) 1,533(3) 

Na(1)-O(11) 2,547(8) P(3)-O(9) 1,528(1) 

Na(2)-O(5) 2,377(8) P(3)-O(10) 1,498(2) 

Na(2)-O(12) 2,616(6) P(3)-O(11) 1,503(3) 

Na(2)-O(10) 2,478(6) P(3)-O(12) 1,650(3) 

Na(2)-O(10) 2,435(6) P(4)-O(12) 1,630(2) 

Na(2)-O(15) 2,457(6) P(4)-O(13) 1,512(3) 

Na(3)-O(1) 2,597(6) P(4)-O(14) 1,513(3) 

Na(3)-O(1) 2,352(6) P(4)-O(15) 1,503(3) 

Na(3)-O(1) 2,404(8)   

 

Tetrahedra [РО4] that create two orthophosphate groups and nickel 

polyhedra are merged through co-vertices and co-edges in imperfect spheres, 

perpendicular to direction [100]. Chains from Co(2)O6-Co(3)O5 polyhedra which 

are merged at vertices by О(3) and О(4) atoms and parallel the direction can be 

http://www.wayscience.com/en/home/


44 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

distinguished [010]. They are intersected by the chains of Co(1)O6- Co(3)O5 

polyhedra that have the common vertices of О(6) and О(7) atoms and oriented 

alongside  [011]. Diphosphate groups [P2O7] merge abovementioned spheres in a 

backbone whose voids contain sodium atoms.We have to admit that Co-O bonding 

distances in octahedra (mean ~2,085 Å) are fully coordinated to nickel (ІІ) coord. 

num. 6. In Co(3)O5 polyhedra Co-O average bonding distance is 2,040 Å, with that 

the length of Co-O at the bottom of pyramid 0,04-0,09 Å is shorter than Co(3)-

О(13) compound which takes axial vertex. [РО4] and [P2O7] groups (Table 3) are 

isolated and have a common structure. The angle Р(3)-О(12)-Р(4) in the 

nonlinear group is 130,6(4)0, mean ranges Р-О equal to 1,544(2) Å, О-Р-О mean 

angle is 109,5(1) 0. All these values correspond to almost ideal tetrahedron.  

The presence of three different sodium polyhedra with different coordination 

numbers: [Na(1)O7], [Na(2)O5], [Na(3)O5] and [Na(4)O6] can be regarded as a 

structure peculiarity. Sodium polyhedra are assembled by common vertices and 

edges in endless chains that go along the directions [100] and [011] in the 

structure. In doing so, the direction of sodium polyhedra chains coincides with 

orientation of the channels in the backbone Co-Р. It enables to expect the presence 

of valuable characteristics of Na4Со3(PO4)2P2O7 compound, namely, ionic 

conductivity. 

The chemical composition of the synthesized compound Na4Со3(PO4)2P2O7  

is proved by the full chemical analysis (Table 3). 

Table 3. Results of chemical analysis of synthesized compound (wt. %) 

Formula of compound 
Na2O СоO P2O5 

calc. obtained calc. obtained calc. obtained 

Na4Со3(PO4)2P2O7 19,65 20,95 44,85 43,90 35,50 36,00 
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IR - spectroscopy of Na4Со3(PO4)2P2O7 double phosphate which is 

investigated using UR-20 and UR-10 equipment (Carl Zeiss) by KBr pressed disc 

method is presented. It is found out that infra-red spectrum of absorbtion 

corresponds to Na4Ni3(PO4)2P2O7 [15], which proves the isostructirality of 

substances. Significant waves of fluctuation which are τ (PO3); δs, δas (P–O) + ν 

(MO) – 500-600 cm-1; νs (P–O–P) and νаs (P–O–P) – 700-1000 cm-1 are typical for 

phosphates which contain [P2O7] - group. 

Thermal investigations of Na4Co3(PO4)2P2O7 synthesized phosphate were 

conducted using the derivatograph Q–1500 ,,Paulik,, (Hungary). The sample was 

heated at 20-1000 С in dynamic regime of heating the temperature in platinous 

cylidrical crucibles (the heaviest compound was 0,293 gm, heating rate – 5 degrees 

per minute-1). Having conducted derivatographic research we have found out that 

double phosphate has a phase transition at 755С fluxed without decomposition at 

765С. 

Sodium atoms in the volumetric backbone of Na4Со3(PO4)2P2O7 phosphate 

compound play a very important role – they are directly involved in the 

construction of phosphatic-nickel backbone. It is unambiguously traced in the 

projected structure on the square [001] (Fig. 2). Na(2)O5 and Na(3)O5 sodium 

polyhedra have uncharacteristic coordination number and that is why taking into 

consideration that oxygen atoms are located at a longer distance, we can 

conditionally believe that Na(2) and Na(3) atoms have oxygen surrounding from 6 

atoms. Na(1) atom creates imperfect Na(1)O7 polyhedra through contacting with 

two isolated groups  [РО4](Р(1)О4 and Р(2)О4). Na(1) and Na(2) atoms contacting 

through О(5) merged by О(10)-О(15) edge and through О(1) atom from Na(4)O6 

polyhedra into the endless chain along the  oу axis. At this conductivity „channel” 

for sodium ion (similar channels also exist along direction [011]) is created). 
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Sodium atoms do not have any contacts along the oz axis. These “branched” bonds 

of alkali metal atoms influence greatly the formation of Na4Со3(PO4)2P2O7 

backbone structure. 

The spectra of diffuse reflection of polycrystal samples were collected using 

spectrophotometer “Specord 40” within the ran ge of wave numbers 50000-12000 

cm-1. Na4Со3(PO4)2P2O7 spectrum which has a characteristic shape typical for Со 

(ІІ) high-spin compounds of octahedroid-type. In accordance with the energetic 

scheme of Co2+ levels of polyoctahedroid symmetry the following band ratio can 

be foreseen. The more intensive absorbtion band (~20000 cm-1) is determined by 

4Т1g(F) →4Т1g(Р) pass, and the  shoulder on the high-energetic band side is 

determined by forbidden spin-passes or spin-orbital interaction. Within the range 

of (~14000 cm-1) a weak low-intense shoulder which is substantiated by 4Т1g(F) 

→4А2g pass is observed. But this pass is very weak in intensity, that is why it is 

seldom observed in Со (ІІ) electronic spectra. 

Conclusion. In the fluxes of Na2O-P2O5-СоO system in the range of 

temperatures 1000-650 С a region of crystallization of Na4Со3(PO4)2P2O7 

complex double phosphate is isolated. Optimal conditions for growing compound 

monocrystals with high outcome are found out (more that 40-45 wt. %), their 

physical and chemical characteristics were investigated and compound’s melting 

point was specified - 765С. The complex phosphate was investigated by 

spectroscopic methods and complete differential thermal and chemical analyses 

were conducted. Crystal structure of Na4Со3(PO4)2P2O7 synthesized compound 

using RSA method was investigated and the peculiarities of its structure were 

specified: the presence of conductivity “channels” for sodium ion along the оу 

axis, orthophosphate groups and nickel polyhedral are merged through common 

vertices and edges in imperfect spheres, perpendicular to direction [100]; in the 
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structure there are sodium polyhedral with different coordination number 7, 6 and 

5. Obtained findings can provide and assist in creating materials on the basis of 

Na4Со3(PO4)2P2O7 compound. 
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Abstract. Mercury has a carcinogenic effect with a pronounced cumulative 

action on humans and animals and belongs to the most dangerous water 

pollutants, as a result of which it is classified as a nutrient that must be controlled. 

Electrochemical methods of analysis are the simplest ones to operate, and highly 

sensitive and accessible for ecological control and measurement of mercury ions in 

water. A method for measuring microconcentrations of mercury in natural 

drinking water from water supplies, in surface water from lakes and wells, and in 

aqueous solutions by inverse chronopotentiometry (ICP) with high repeatability 

and accuracy in accordance with the criteria of metrological certification is 

developed in this study. The essence of the ICP method is the electrochemical 

concentration of the element from the sample solution on the indicator electrode 

with subsequent measurement of its dissolution potentials in time (inversion) at a 

given resistance in the oxidation circuit. The mercury content in the samples is 

determined by the method of addition of a standard sample with a known weight of 
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mercury ions. It is established that the limit of absolute error in the measurement 

of mercury concentrations C does not exceed ±0.2C, and the relative error of 

measurements ranges from 1.54 to 15.2% depending on the concentration. 

According to the developed method, the lower limit of determination of is set at 0.1 

μg/dm3. The appropriate level of proximity of the results of mercury concentration 

determinations by the developed electrochemical method of analysis and the 

atomic absorption spectrometry (AAS) method with electrothermal atomization is 

found in different samples of drinking water and aqueous solutions. The 

correctness of determination of mercury is evaluated by the dilution ratio method 

and the method of additions of certain amounts of a standard mercury salt solution 

sample. The results of measurements of content in drinking water from wells and 

surface water samples of lakes of the Kyiv oblast indicate an appropriate level of 

coincidence of concentration values, as well as suitability of the sample 

preparation and electrochemical parameters for determining the content of metal 

ions. The developed method of determination of mercury by the method of 

inversion chronopotentiometry allows one to maintain reliable ecological control 

of its content in water samples of different natural origin in the range from 0.1 to 

100 μg/dm3, which corresponds to the regulated concentrations for water sources. 

Keywords: determination, electrochemical methods, atomic absorption 

spectrometry, a standard mercury salt solution, ecological control. 

 

Introduction.  Mercury compounds which are dispersed (fumes or vapors, 

water-soluble salts, organic compounds) differ with geochemical mobile in 

comparison with natural mercury (most sulfide, slightly soluble, slightly volatile) 

mercury compounds and that’s why more they jeopardize threatening ecological 

environment. 
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From water environment the soluble forms of mercury decay in the ground 

deposits and with the way of concentration in not biogenic clay mules with the 

period of complete decay of n-104 years. Mercury is firmly fixed with soil due to 

formation of complex compounds with gumin acids. Period of mercury half decay 

from the soil is 250 years. Mercury differs high toxicity for any vital form and it is 

cumulative poison (there is information data on its mutagens action) [1-3]. 

For drinking-water the possible limited concentrations (PLK) of mercury are 

set maximum in the interval of 0,001-0,01 g/dm3. The purpose of work is the 

development of determination method of mercury in drinking-water and any water 

ecosystems. For this purpose it is necessary to develop the electrochemical 

parameters of mercury with the method of inversion chronopotentiometer on the 

graphite electrode. 

Analytical function of ICP method - transitional time of electro-oxidization 

of metal (ΤІ) - the concentration of metal ions in solution (Cme) is formed in 

accordance with criterion equation: 










2/

2/елМе
і

КRC


, 

where К is constant; R-resistance into the chain of mercury electro-

oxidization; тел - time of metal concentration; -ηΤ/2 value of potential of indicator 

electrode in the process of Me inversion. At the standardized terms of 

electrochemical inversion (value of Cme, тел, R const) and equalization (I) 

transforms in 

К іi 
2/

  

where Kj - constant of inversion. Experimental verification of equalization 

made by the authors of this article. 
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Experimental. To determine mercury mostly is utilized graphite electrodes 

of different modifications [4-7], because graphite is inert during his positive 

polarization and does not influence on analytical signal at the inversion of 

electropositive metals. Electrochemical selection of mercury on the mechanically 

polished graphite needs certain overload for embryo education. This overload is 

more than lest graphite roughnesses, because defects of surface stimulate embryo 

education. It is determined  [8, 9] that is less number of embryos, which arises up 

at electro-besieging on the inert electrode, grows linearly in some time after certain 

induction period. 

To remove overload of recovery of mercury on a graphite cooper graphite 

electrode was applied. The electrode appears during the simultaneous 

concentration of mercury (potential of mercury is recovers sufficient to renew 

copper). In the work graphite electrodes Radelkis’ firm were utilized. Working 

surface of such electrode (wooden paving-block with a diameter ~3 cm was to 

mechanically and must be polished with a filtration paper and must be cleaned 

polished to the glitter condition with a tracing paper). 

Preparation of basic background electrolyte: 9,7 g of KSCN are dissolved in 

2 cm3 of water, it is added 2 cm3 of concentrated HC1 and 0,2 cm3 of standard 

solution of copper with the concentration of 100 mkg/cm3 and added it to 1000 

cm3. In the device M-XA1000-5 it is foreseen the measurement system of with two 

electrodes: indicator electrode and auxiliary, if this simultaneously devises 

functions as comparative electrode. A management work of electrodes is executed 

with the program. 

The electrochemical inversion of mercury was conducted in the automatic 

mode with the program created for the operation system Windows XP. Prototypes 

for the choice of electrochemical parameters of inversion were the article [10-12]. 
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Results and Discussion. The program has several features (table 1): 

- in the program is foreseen the possibility of reversible polarization of 

indicator electrode; 

- chronopotentiogram is registered in differential type dφ/dτ-C and after the 

proper mathematical treatment information results are added to the database; 

- treatment of chronopotentiogram gets better due to set of different 

mathematical methods of filtration of analytical signals; 

- interactive treatment of graphic chronopotentiogram is completed together 

with the parameters of electrochemical inversion and digital results can be printed; 

- the program foresees the usage of 5 additions. Results are approximated with the 

least squares method and in the graph are for the usage suitable (fig. 1); 

 

Fig. 1. Chronopotentiogram of mercury on a copper graphite electrode in 

standard solutions 
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Mercury contamination is one of the most serious environmental issues 

worldwide. Long-term accumulation of heavy metals in the body may results in 

neurological degenerative processes. Repeated long-term contact with certain 

heavy metals or their compounds may even damage nucleic acids, cause mutation, 

and eventually lead to cancer. Among the various analytical methods [10-13], 

electrochemical methods have been widely used because of their advantages such 

as apparatus low cost, sensitivity and simplicity. The promising area in 

electrochemistry is development and improvement of electrodes. Тo address 

various challenges, metal electrodes, metal-oxide electrodes and ion-selective 

electrodes are used. Chemical, mechanical, and electrochemical modification of 

electrode surfaces leads to electrochemical characteristics improving response time 

reduction, reproducibility and selectivity enhancement, as well as detection limit 

lowering. However, the development of multifunctional electrodes designed for the 

analysis of multicomponent systems remains a challenging task. New carbon 

composite electrodes (CCEs) have many attractive properties that make them a 

suitable alternative to other electrodes [14]. In this work, CCEs were examined 

because of their advantages and possible application in various electrochemical 

techniques. Additionally, the authors have studied the conditions for Hg (II) 

determination and the effect of interfering ions.  

On fig. 1 it is given the chronopotentiograms of mercury in standard 

solutions, obtained with the method of additions with data approximation after 

three additions. Linear graph in coordinates mass of addition - inversion time is the 

basis to apply of ICP method for mercury determination in different objects (table 

1). 
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Fig. 2. Chronopotentiogram of mercury on a copper graphite electrode in 

standard solutions (the method of additions is used) 

 

Table 1. Preparation of the attested mixtures (AC) of mercury 

 

Initial solution for 

preparation AC (mg/dm3) 

 

 

 

 

Volume of solution 

for 

preparation AC (cm3) 

Volume of the 

volumetric 

glassware (cm3) 

Concen-tration 

of prepared AC 

(cm3) 

 

Code 

 

100 5 50 1,0 AC-1  

10 5 50 1,0 AC-2  

10 1,25 25 0,50 AC-3  

1,00 1,00 10 0,100 AC-4  

1,00 0,50 10 0,05 AC-5  

AC-1 - stable during 30 days; AC-2 and AC-3 - during 14 days; AC during 5 

days; AC-5 - during one day. 

As a result of the limited storage terms of standard solutions at while 

preparating and storage of standard solutions and their little lose in the most cases t 
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is necessity no to prepare 100 cm3 of standard solutions. It is necessary to estimate 

the supposed amount of analyses and in accordance with it to choose volume of 

basic standard solution for its preparation (50 cm3 is recommend). During storage 

of standard solutions with low concentration we must take account the following 

circumstances: 

- possibilities of solutions contamination from material of glassware, 

intended for storage; 

- ions adsorption on the surface of sides, as a result the concentration of 

standard solutions diminishes in course of time, work with standard solution  in 

new glassware must to be done within three days, after that it is to pour it  out and 

not rinse glassware. It is recommended to made fresh pour standard solution. After 

three-times of carring out this operation standard solution can be saved during one 

month. 

 

Fig. 3. Indicator electrode for determination of mercury (a) 
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Fig. 3. Indicator electrode for determination of mercury (b). 

 

On Fig. 3 (a, b) it is resulte chronopotentiogram of mercury and inversion 

program on GGE - indicator electrode. The linear chart of the approximated data is 

obtained for the interval of mercury concentrations of 0-0,001 mkg/cm3 is the basis 

for analytical determination of mercury in this interval of concentrations. On the 

basis of ICP method the methods of mercury determination in drinking - water, and 

also in any water ecosystems with the use of GGE are developed. For subsequent 

mineralization of dissolved organic matters і in water we add 1 cm3 HNO3 (solidity 

of 1,40 g/cm3) and 2 cm3 of H2O2 30%. The mixture remains on 15-20 minutes, 
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and then it is evaporated tj the dry  state. After cooling the dry residue is dissolved 

in 15-20 cm3 2M HCl  and must be put in a volumetric flask of 25 cm3. Solution is 

added to the mark of 2M HCl. 

Depending on the expected concentration of mercury inelectrolizer wet 

should put exactly measured volume (1-5 cm3) of tests if necessary to volume 5 

cm3 with the bidistilled water. The tested solution prepared in such way must be 

analyzed during one hour.  The yellow color of the tested solution means that this 

solution can’t be used for  analysis (insufficient mineralization). 

“Single” control test is prepared with the method of preparationsof tested  

solutions for every series of analyses and for every new portion of reagents. Water 

mineralization can be conducted with ultraviolet irradiation (length of  wave is 200 

nm and more) with adding peroxide hydrogen by the mercury lamp of DRT-230 

during 30-60 minutes at interfusion of solution. The mass  concentration of 

mercury in a test is determined with method of portions. 

Developed method is applied for the analysis of drinking-water in Khust, 

Zacarpathian area and for determination of mercury in water of  the river Tissa 

(table 2). 

Table 2. Mercury content in water objects mg/dm3 

Object of researches Tests  

 1 2 3  

 ІХП M-XA 1000-5 ДІВА PC-ETP -  

Khust, drink-water 0,0022/0,0030 0,092/0,0006 0,0014/0,0015  

river Tissa 0,0051/0,0058 0,038/0,040 0,0063/0,0055  

 

Conclusion. For comparison mercury content was determined mentioned in 

objects by the method of inversion chronopotentiometry (ICP) on a graphite 

electrode at the device M-XA 1000-5 and method of differential impulsive 

voltampermeter on a gold disk electrode by RS-ETR. It is made with POLARO-
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SENSORS company on the basis of theoretical principles, which have been created 

during many years by Czech and Ukrainian (NAU) electro-chemists. This device is 

widely used for modem determination (patents in 30 countries all over the word, 

gilded youth on the International industrial fair in Brno). 
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Abstract. Our research presents the importance of the studied theme, the 

motivation, and character of the form, and the volume of opening an interior space 

of art-residence type for artists to motivate the creativity of interest groups in 

different fields. 

The basis of our study focuses on the important factors in the architecture 

and architecture of the inner space of the concept of art-residence, which has an 

important role in the manifestation of creativity, libertine and borderless skills, a 

form of expression in contemporary art. 

http://www.wayscience.com/en/home/


63 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

The architectural aesthetics and functionality of these edifices, and art 

residence are in close connection with the motivation and stages of the creative 

process. 

Thus, creative people and artists find themselves in their field of 

specialization in these residences, which offers the freedom of thought to 

spontaneously manifest information encoded in an abstract and personalized 

language on improvised media different from the classical ones. This type of 

concept of art residence is both a creative space and a living space for artists. 

Therefore, the architectural typology of art residences aims to ensure, and 

create a comfortable working environment of creativity, with natural lighting, with 

an approach of simple plasters from natural materials in light tones, the simpler 

the better. In big cities, they can serve abandoned spaces that can be used in art 

residences for artistic creation. 

The vision of creativity today is approached through spontaneity as a "flash" 

from the unconscious processing of information, a form of intuitive art, the art of 

inspiration. And creative ideas can sometimes be triggered by different 

experiences, using metaphors, observing nature, or listening to music, a 

mysterious and difficult phase to describe. 

Eventually, the conceptual aesthetics of the residences of artists has become 

intrinsic to many artistic careers, the freedom to approach space and art through a 

personalized language, involves the development of contemporary art regardless 

of the field, meditative and without borders. 

Keywords: interior space architecture, art residence, creativity, aesthetics, 

artists, nature, openness, experiences. 
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"One of the only ways you can get out of a narrow space is to invent a 

creative space, art-residence."  

 /Jeff Bezos/ 

 

Introduction 

Today in the XXI century society and the way of development proceed 

rapidly and variedly through diversity regardless of country and geographical area, 

interests, and forms of expression. In our case the research theme of the aesthetics 

of the architectural space, volume, and form within the art residences that aim to 

promote freedom of creativity without borders. 

The evolution and character of the development of the architecture and 

architecture of the interior space from antiquity to the present with confidence can 
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be marked by a variety of expressions, which in turn can be defined as an 

individual representation and expression of the vision in an original way, different 

from one concrete architectural type. This fact serves as a prerequisite for the 

development and evolution of the art field for all and without borders, forms of 

expression of individual artistic creativity, as well as of the society itself [1].   

Art is essentially the deepest form of communication of human creativity, as 

well as architecture, a universal art of varied representation of built forms, today is 

the option of open space opened with various functionalities. A unique, concrete, 

finite definition of the term architecture and art - cannot be highlighted. In a broad 

sense, the term art denotes any activity, which is based on knowledge, exercise, 

perception, imagination, and intuition, in the architecture of the interior space, all 

cumulated in a meditative space, free of sophisticated materials [2].  

Contemporary trends in interior architecture are the same as in the borderless 

visual arts, the freedom to approach the space freed from a load of finishes, 

materials, and unnecessary objects, as natural as possible, libertine, offering free 

spaces for various groups and interests to create.  

"Art is a huge openness to everything that is poss" 

 /Victor Hugo/ 

The actuality of the built space of the art-residence concept 

The actuality of the theme is marked by this factor. Today the number of 

professional artists and independent artists (freelancers), as well as their 

quantitative percentage in a society, exceeds some previously known limits. This 

fact forms a cause-effect relationship with reference to the specificity of the art-

residence buildings, which represent a new direction in the evolution of 

architecture, which appeared as a result of social, economic, and cultural problems, 

as well as the lack of creative workshops, the alert working regime of the artists 
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from the XXI century, the rapid globalization, the problem of inclusion of the 

artistic community, etc. [3]. 

At the same time, the number of residences and residence programs around 

the world is constantly growing, and work formats and strategies are becoming 

increasingly diverse. Thus, the dynamics of the appearances and evolution of such 

centers impose on us the idea of their necessity and the new requirements of 

society regarding the cultural field. The actuality of the theme is also highlighted 

by the directions and models of development of these centers in reconversions, 

revitalizations, and new constructions that impose on us the directives for studying 

the procedures and methods of revitalization, contemporary rehabilitation, related 

to the constructive, functional exigencies of today [4]. 

The process of intensive development of art residences, which today can be 

observed in different parts of the world, is part of the important transformations in 

the artistic field, a space of communication between countless correspondents and 

recipients, as written by the French curator and art critic, Nicolas Bourriaud (1965) 

in the work "Aesthetics of Interaction" (1998). In the volume researcher Nicolas 

Bourriaud highlighted the first key points of his future concept according to him, 

artists are looking for a new modernity based on the concept of translating local 

cultural values and incorporating them, linking them to the global network. The 

artist travels through modern and historical periods, isolates the signs from them, 

and therefore we understand "here and now". He, the artist becomes a kind of 

nomad in space, in time, and among signs, has a globalized perception, the artist 

freely crosses the cultural landscapes [5, 6].  

"Art must be daily, and public space an art..." 

The architectural concept of the art-residence interior space 

 term and concept determination 
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The starting point in approaching the topic we researched, served to study 

the actual study of the term art-residence and the terms adjacent to it. The 

semantics of the term consists of two words that actually reveal two main 

functions: art, art, art that refers to the field of study of art and creativity and active 

function, as well as residence, residence, an accommodation space with passive 

function, characteristics that form our directions about the specifics and 

requirements of this type of edifice [7]. 

Today, the experts have deduced the concept of art residence, its dynamic 

development, and its changing nature, which encompasses a wide spectrum of 

activity and involvement. New technologies offer new experiences including 

residencies in the digital space. The essence of the concept of the residential space, 

the residencies of artists, which offer plastic artists and other creative professionals 

time, space, and resources to work, individually or collectively, in the fields of 

their practice, figure 1 [8]. 

 

Fig. 1. Interior space of a warehouse converted into art-residence 
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The architectural concept of artist residences routinely provides 

accommodation, artistic coaching, support for creativity, and production or 

presentation facilities. Increasingly, residencies are themed with resident artists 

working with other artists, scientists, and professionals from a range of disciplines 

and sectors, or working in communities defined on specific topics. Artists' 

residencies may require a tangible result, such as production art, exhibition, 

project, workshop, or collaboration, or assert that there are no prescribed results 

[9]. 

 functional and aesthetic elements of the interior space of art-

residence 

The architecture of the interior space of the art-residences has main elements 

of the architectural solution that at the same time serve as elements of forming the 

aesthetic perception of the space, as follows: 

 light 

Light has a main role in art-residences, it forms and outlines the architectural 

form of the existing space, interacts with other main elements form and volume, 

finishes and exterior landscape, etc. An important role is given to natural light and 

the method of its transposition and transmission within space. 

Therefore, we differentiate several ways of transmitting natural light: 

 the side light is used in the accommodation spaces, offices, and 

periodical parking spaces. This method of illumination is dependent on the location 

relative to the geographical cardinal points (N-S-E-V) and also on the visual 

openings it covers and encompasses. A solution for the formation of a comfortable 

ambiance is massive and glazed glass coatings, mounted in the direction of 

opening the natural visual framework, Figure 2. This principle reaches the 

formation of a state of exaltation, tranquility, reverie, and inspiration and facilitates 
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the creative process. Thus, the sensory dialogue between the user-artist and the 

space of contemplation-nature is achieved [10]. 

   

 

Fig. 2. Art-residence with opening to nature – windows, skylights 

 

 vertical light exhibition spaces are important in creative workshops 

(craft installation workshops, visual arts, etc.) because of their characteristic of 

transmitting brightness and the degree of illumination uniformly, without causing a 

glare effect or changing the feeling of perception of works of art within the expo or 

workshop spaces, figure 2 [11]. 

 architectural form it is paramount within any edifice. From a 

psychological and aesthetic point of view, within the art-residences, especially the 

spaces of the workshops, it is beneficial to avoid sharp angles, those of less than 

900, which create a visual discomfort and create a state of restlessness and panic. 

As a way of achieving a balance for amplifying the creative process, it is 

appropriate to use simple natural geometric shapes that bring the space user closer 

to nature and origin, by combining curved shapes with balanced rectangular ones, 

Figure 3 [12, 13]. 
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Fig. 3. Interior space of the art-residence with combined shapes 

 

 architectural space, volume, aesthetics, perception 

As a result of the analysis of the psychology of human expression within the 

built architectural space, of the aesthetics of the active area space of the art-

residences, of the workshops it is recommended to be solved in an open-space type 

with the easy possibility of transforming these with mobile walls according to the 

requirements of the artist. Open-space offers the artist the normative, functional 

space necessary for a free and chaotic, creative arrangement of the machines, work 

instruments as well as the necessary reverie space. Also, within the exhibition 

spaces it is recommended to bunk them [14]. 

 finishes, color, materials for art-residence spaces 

The architecture of the built space of the art residence depending on the 

functional specificity of the interior will opt for various finishes. All finishes are 

recommended to respect the principle of merging with nature but also to support 

the secondary plane within the visual ensemble of the space [15]. 
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Fig. 4. Spațiu interior a art-reședinței cu forme combinate 

 

Therefore, for the interior of the art-residences you will opt for light, neutral 

colors that do not create visual discrepancies and focus the artist on the creative 

activity, figure 4. So, we distinguish two ways from the divided finishes based on 

going through the art-residence typology: 

 grounge finishes: refers to finishes with worn appearance, specific to 

the industrial style, loft, concrete plaster type, etc.; 

 natural, organic finishes, which refer to the use of materials with 

natural essence from wood cladding, carpets, etc. 

Therefore, the industrial style, the loft style, today defined as an urban one is 

the most demanded the interior space of the art residences where the old and worn-

out-looking finishes are specific to a liberated interior motivates creativity and 

unlocking and the artistic expression is an impressive one [16].  
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The architectural typology of the concepts of art-residences aim to ensure, 

create a comfortable working environment for the creativity of groups of artists, to 

freely and spontaneously create different, original art. 

 

Conclusions 

The concept of art residences for artists has become intrinsic to many artistic 

careers. They play an important role in facilitating and catalyzing the ability of 

artists around the world to develop new contemporary art. The actuality of the 

theme is also highlighted by the directions and models of their development in 

centers of reconversions, revitalizations, and new constructions that impose on us 

the directives for studying the procedures and methods of revitalization, 

contemporary rehabilitation, related to the constructive and functional 

requirements of today. The architectural aesthetics and functionality of these 

edifices, and art-residence are close connection with the thinking and stages of the 

creative process. The concept of art-residence spaces is the opportunity to reuse 

abandoned buildings, which can easily have a second functional chance, but also 

the consolidation of society towards creativity and contribute to cultural diversity. 
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Thus, the dynamics of the appearances and the evolution of such centers 

impose on us the idea about their necessity, but also the new requirements of the 

society regarding the cultural field. 
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ON THE ISSUE OF THE NEED FOR CHANGES IN THE FIELD OF 

HIGHER EDUCATION IN THE MODERN CONDITIONS OF GLOBAL 

CAPITALISM 

 

Razghonov S. 

 PhD. Tehn. Sciences, Associate Professor 

 

Abstract. The essay emphasizes that in the current conditions of globalist 

chaos, changes in state formations are a small hope to create changes in education 

not only for most universities, but for a single university. Trends in modern 

education in the digital age play an important role in the development of not only 

national universities but also specific departments. In the conditions of modern 

globalist chaos of change of state formations we will address the question of what 

direction of development of higher technical education awaits us in the further 

development of capitalism. We can safely point out four main directions of 

capitalist neo-feudalization: parcelling, ie fragmentation with the simultaneous 

strengthening of sovereignty; new quasi-state hierarchy (exponential growth of 

inequality); geographical polarization between the metropolis and the hinterland; 

apocalyptic imaginary reality from which people are saved by drugs. All these 

tendencies show similar features in the European Middle Ages, but today they 

acquire completely different social and technological forms. At the global level in 

the knowledge and technology industry, revenues from intellectual property rents 

exceed revenues from production. The share of financial services in GDP exceeds 

the share of industrial goods. Less and less capital is re-invested in production, 
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instead it accumulates in accounts, is spent or redistributed as rent. How effective 

can IT education be? Mass or elite education? What are the problems of training 

quality specialists in universities? What are the causes of gender inequality in 

education? How to restore confidence in technical education in Ukraine? Today, 

the topic of education worries many. A small minority has benefited from the 

progress of intellectual technology. Most were doomed to a senseless, robotic 

existence. Now anyone can buy a cheap device with which he can get any help and 

solve any problem of intermediate level of intelligence, which previously required 

long training and intelligence. You don't have to remember anything. There is 

nothing to think about. Everything is already thought out by professionals. You 

don't have to study and train your mind for years. The problem of whether it is 

possible to create artificial intelligence that transcends human intelligence has 

been solved for most people by their nonsense and stupidity. In our private 

opinion, the essay is deontological in nature, which, like the critique of practical 

reason, covers only part of the problems of higher education. 

Keywords: Higher Education; globalist capitalism; transport technologies; 

neo-feudalism; parcelling of sovereignty. 

 

The basis of the problem. In the conditions of the modern globalist chaos 

of changing state formations, let us turn to the question of what direction of 

development of higher technical education awaits us with the further development 

of capitalism. But first, let's look at the trends in the development of capitalism, 

and then move on to considering the future of specialized higher technical 

education in transport technologies. 

Main content. Analyzing the immediate past, we can safely point to four 

main directions of capitalist’s neo-feudalization: parceling, that is, fragmentation 
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with a simultaneous strengthening of sovereignty; new quasi-estate hierarchy 

(exponential growth of inequality); geographic polarization between the metropolis 

and the hinterland; an apocalyptic imaginary reality from which people are saved 

by drugs. All these tendencies reveal similar features in the European Middle 

Ages, but today they take completely different social and technological forms. 

Thus, communicative capitalism turns citizens into totally dependent on IT 

platforms, within which they are not free workers, but passive sources of data. If 

this hypothesis is correct, then palliative remedies for fighting injustice, such as 

democracy and free elections, will no longer work. 

Globalist capitalism potentially tends towards neo-feudalism. This is 

indicated by signs that capitalism may turn into something worse: neo-feudalism of 

new lords and serfs, a micro-elite of platform billionaires, and a gigantic service or 

servant sector. Today, as the processes of real subordination (subsumption) of 

labor to capital turn against themselves, capitalism is turning into something worse. 

The monopoly concentration of modern communicative capitalism, rapidly 

growing inequality, the subordination of the state to the market lead to neo-

feudalism, where accumulation is carried out not only through the production of 

goods, but also through services, rent, debt and power. For example, globally in the 

knowledge and technology industry, intellectual property rental income exceeds 

product revenue. The share of financial services in GDP exceeds the share of 

industrial goods. Less and less capital is re-invested in production, instead it 

accumulates in accounts, is spent or redistributed as rent. This means that value is 

less and less involved in the creation of new value, in self-valorization 

(Selfstverwertung). Valorization is the reproduction by capital of the conditions for 

the production of surplus value through social mechanisms. At the same time, self-

valorization also refers to alternative mechanisms for the self-reproduction of the 
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labor force by the workers themselves, without capital. The processes of 

valorization - the build-up of fixed capital - have gone far beyond the limits of 

production and banks, penetrating into complex, speculative, unstable areas in 

which the role of close supervision, coercion and violence is growing more and 

more. Neo-feudalism is called something worse, what capitalism strives for and 

becomes. Neo-feudalism is what awaits us. 

Trends do not completely determine the situation, but leave space for 

political action and the need for it. We ourselves are part of this situation. 

Capitalism is turning into something even worse. And yet we can intervene and 

prevent it. 

By "capitalism" we mean a system in which private property, wage labor and 

commodity production underlie the accumulation of fixed capital. For its own 

reproduction and legitimization, the capitalist system needs a specific state form, a 

bourgeois legal state that claims justice and neutrality. Contemporary 

communicative capitalism is a system tending toward neo-feudalism as its own 

processes become more intense and turn against themselves. 

But there is also another extreme form of social structure, which also leads 

to neo-feudalism. This is socialism. This is not a paradise on earth, but a political 

form in which the place of production in the interests of the accumulation of 

capital by a minority is replaced by production to satisfy the needs of the majority, 

a form of collective self-emancipation of the proletarianized masses. The 

concentration and monopolization of power, control levers and material resources 

in the hands of the socialist elite led to an extreme separation from the working 

masses and the emergence of a layer of social neo-feudal lords. 

Similarly, the monopoly concentration of modern communicative capitalism, 

the rapidly growing inequality, the subordination of the state to the market lead to 
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neo-feudalism, where accumulation is carried out not only through the production 

of goods, but also through rent, debt and power. 

Based on the above formulated theses, four complementary characteristics of 

neo-feudalism can be distinguished: 1) parceling of sovereignty; 2) hierarchy and 

expropriation with the participation of new lords and peasants; 3) abandoned 

hinterlands and privileged cities; 4) feeling of insecurity and catastrophism. 

But what if we are no longer dealing with capitalism, but with something 

worse? In response, current trends can be outlined that indicate that capitalism may 

turn into something worse, a neo-feudalism of new lords and serfs, a micro-elite of 

platform billionaires, and a gigantic service or servant sector. The paradigm of 

education in the information age reflects the global trend of transformations that 

this sphere of human life is going through, and shows directions outside of state 

programs and together with them. 

We live in an information society that has gone through many "iterations" 

since the industrial age, so it's very difficult to use educational recipes that were in 

place 150-200 years ago. And some countries have long understood this. How 

effective can IT education be? mass or elite?; problems of training high-quality 

specialists in universities, as well as the causes of gender inequality in the industry. 

How to restore confidence in technical education in Ukraine? 

Today, the topic of education worries a lot of people. There are many 

informal initiatives concerning education, both at the local level and Internet 

initiatives that go far beyond the cities of the country. This is a long trend that will 

greatly affect the future world. It is obvious that already today people 

independently come to the conclusion that it is possible to change the country with 

the help of education. Because "naked" reforms alone are not enough for this." 

http://www.wayscience.com/en/home/


80 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

It took very little time to notice one striking phenomenon. Despite all the 

external, gender, age, professional, service and other differences, something 

prevails in all students that makes them all the same. Same as ants. And it is better 

to say - like robots of the same series. What's the matter here? Two reasons for this 

have been identified. 

We are dealing with virtually unlimited information about everything in the 

world. Whatever we do, after several months of “bathing” in the same ocean of 

information, we involuntarily accumulate in ourselves approximately the same 

amount of information and develop approximately the same ability to extract 

information. Our natural differences are leveled out due to the same intellectual 

information technology and the same awareness. This is the first of the reasons 

mentioned. 

A small minority has benefited from the progress of intellectual technology. 

The majority turned out to be doomed to a meaningless, robotic existence. Now 

anyone is able to purchase a cheap device with which he can get any help and 

solve any problem of an average intellectual level, which previously required a lot 

of training and intelligence. Nothing needs to be remembered. You don't have to 

think about anything. Everything is already thought out by professionals. No need 

to study and train the mind for years. The problem of whether it is possible to 

create an artificial intelligence that surpasses the human one, for most people, was 

solved by making them stupid. 

Intelligent technology has invaded areas where it is completely unnecessary. 

The vital problems in these areas are not mathematical or technical problems. Here 

we are talking about the different interests of the participants in some operations, 

about the struggle between them, about the balance of power. The ordinary human 

mind is more than sufficient here. The decisive role here is played by the desires 
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and will of counterparties, and not by finding some optimal options. The use of 

intellectual technology here creates the illusion of the importance of the mind, 

masks the banal essence of the matter and gives justification for dishonorable acts. 

Serious researchers have long established that in ninety cases out of a hundred, 

when the most complex intellectual technology is used, one can, in principle, do 

without it. 

There are also numerous cases when it is the use of intellectual technology 

that is an obstacle to solving problems. So, on no computers and with no empirical 

data can you develop a scientific understanding of an event, physical or social 

phenomenon. What is needed here is not a computer mind, which is a hypertrophy 

of only individual properties of the human intellect, and the simplest ones at that, 

but a mind of a completely different type, a creative, wide, multifaceted, flexible, 

dialectical mind. Computer thinking has killed the living fabric of knowledge and 

creativity. A huge mass of stupidity, ignorance, obscurantism has been loaded into 

the artificial intelligence of mankind. In understanding our society, our life and 

ourselves, we found ourselves at the level of our primitive ancestors. 

Computers have brought new diseases with them and have themselves 

become disease-prone. Computer medicine emerged and quickly reached a high 

level. It is divided into two branches. One of them studies and treats (or rather, 

tries to treat) human diseases that are specifically related to computers - human 

computer diseases. Now there are several hundred types of such diseases, for 

example, Eva Adams syndrome. This is the most common disease. Moreover, it is 

difficult to distinguish between the norm and the disease. Experts believe that in 

ninety cases out of a hundred, the norm is not respected and turns into a disease. 

Due to the advent of computer memory storages (they are called cemeteries of 

souls), Eve Adams syndrome has become a common disease in personal 
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computers. Frequent diseases are a special mania of omnipotence, omniscience, 

omniscience, genius - in the aggregate they give the God Complex. And such 

illnesses as lack of will, superpedantry, memory loss, loss of sense of time, 

primitivization of the intellect, etc., have become commonplace in the psyche of 

Westerners and are not even considered diseases. There are diseases that only 

special computer devices can diagnose. 

The second branch of computer medicine studies and treats diseases of 

computers. These are not just technical breakdowns of computers - such 

breakdowns are not within the scope of medical attention. This is the essence of a 

malfunction in the operation of technically sound computers, similar to human 

diseases. The first diseases of this kind were disorders and destruction of computer 

intelligence due to the emergence or deliberate introduction of fragments of 

information into it, called viruses, since their effect on the information contained in 

computers and the program turned out to be similar to the effect of biological 

viruses on a living organism. At the end of the 20th century, the number of such 

"viruses" reached two thousand. Their appearance and spread caused alarm around 

the world, jeopardizing the entire computer sphere. Then came the carriers of 

computer diseases of other types, similar to biological ones. Disorders of computer 

systems similar to human mental illnesses have also appeared. They have not yet 

been studied. So far, there are no defenses against them. You just have to replace 

sick computers with new ones, which is extremely expensive. 

Education trends in the digital age. Digital technologies help to choose an 

individual learning path for each student, increase objectivity in assessment and 

radically reduce the burden on teaching staff. To achieve these goals, it is planned 

to switch to the mass use of modern digital educational and methodological 

complexes. For students, these complexes will draw up individual programs, select 
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the best methods and formats for studying the material for each, and help 

professors fill out reports and journals, check essays, reports and abstracts, that is, 

they will free up his time for a creative approach. At the same time, simulators 

should be introduced into the educational process. This will make learning visual 

and help develop 21st century skills: teamwork, critical thinking and creativity. 

The development of distance and blended learning systems will allow you to study 

materials where and how convenient, and you come to the University for seminars 

and exams. So distance learning helps to master the material faster. 

It is impossible to study in accordance with modern requirements if 

universities are not sufficiently equipped and there is no modern material and 

information infrastructure. What is the way to move forward? To begin with, all 

universities should be connected to the Internet at a speed of 1 Gb / s. This will 

allow you to watch videos in HD quality and provide the basis for the formation of 

a digital environment. The democratization of society provides equal opportunities 

for everyone. For all students, make available pre-training programs, it is possible 

to offer an educational certificate with a deferred payment of tuition fees. Provide 

targeted support to students from low-income families, including free additional 

classes and other additional education, participation in summer labor camps, and so 

on. For students with material resources below the subsistence minimum, introduce 

social scholarships of at least 80% of the regional subsistence minimum. These 

actions will equalize educational opportunities, which will allow many of those 

who in the current situation do not succeed to achieve personal and professional 

success. One of the interesting directions is new technological education. In view 

of the fact that universities do not have the necessary equipment, it is proposed to 

bring the education system into line with the real labor market. The system of 

technological education at universities should be radically updated. Equip them 
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with modern workshops and laboratories, build a system of student technoparks. 

To use the resources of universities to train students with the help of networked 

forms of education. Develop and introduce into wide practice digital simulators 

and simulators that will help master skills in priority qualifications. Most of the 

educational programs at universities should be transferred to prestigious applied 

bachelor's programs, and more often - to short programs (from 6 months) for 

obtaining professional qualifications in advanced training centers. As a result, we 

will get a large number of students with high-quality knowledge in the field of 

technological, computer and information literacy. This, accordingly, will inevitably 

lead to an increase in the "cost" of graduates of applied bachelor's programs in the 

labor market. The introduction of a system of continuous education will attract 

adults to participate in learning. This will positively affect not only labor 

productivity, but also the financial situation of people and their social well-being. 

Create retraining and advanced training programs for adults. To do this, use the 

models of distance learning and massive open online courses of universities, and 

after the employment assistance program. Working specialists could pay for 

training and an independent examination jointly with the state, while the training of 

the unemployed should be carried out entirely at the expense of the state. Organize 

a single national electronic platform-navigator of educational programs and 

employment services, including for pensioners. 

In recent years, universities have acted as centers of innovation. World 

experience shows that it is universities that become the backbone of the 

technological and innovative development of regions and states. It is necessary to 

build a system for the development of entrepreneurial competencies among 

students, for which at least a third of educational programs in universities should 

be based on online courses from leading universities. Transfer to universities the 
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regional innovation support infrastructure: business incubators, business 

accelerators, innovation parks, technology parks. Support 100 universities on the 

basis of competitive selection for the development of the regional economy and 25 

universities for the development of industries. Ensure the development of 

fundamental science in universities. Expand the programs of international 

competitiveness - on the basis of 50 universities, deploy experimental sites for 

large international projects of the Megascience level. And at least 50 centers of 

excellence - international research centers in various fields of science with the 

involvement of at least 10 thousand abroad ny researchers. To develop funding for 

long-term (from 5 to 10 years) programs of fundamental and exploratory research 

at leading research universities and research centers. Establish a modern 

infrastructure for teaching foreign students. Build new and upgrade existing 

campuses, build dormitories. In leading universities, increase the number of 

teachers with knowledge of English up to 90%. Facilitate immigration procedures. 

Conclusion and prospects for further development. In our essay, we have 

tried to paint a picture of the current state, as well as the near future of higher 

education in the rapidly changing modern environment. Taking into account the 

above trends, it is necessary to dwell in more detail on the areas of development of 

the Department of Transport Systems and International Logistics. It seems 

reasonable to us to outline the following ways of development of the department, 

namely: to open a new specialty "Transport Logistics"; to join the international 

European program Erasmus + "Smart Transport and Urban Logistics" (SMA 

LOG), to provide opportunities for undergraduate students to study at European 

universities; expanding the participation of teachers in educational programs 

implemented in a foreign language, finding ways to develop and expand 

cooperation with the departments of the world's leading universities; ensuring a 
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stable enrollment of foreign students in the specialty; providing students with a 

wide range of additional educational services and opportunities to develop soft 

skills as a necessary component of successful professional self-realization and 

competitiveness. 
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Abstract. The causes of economic crises in different countries in certain 

historical periods are very different. The issue of anti-crisis regulation is extremely 

important and still little developed. No less difficult is the development of a 

competent, effective system of measures for the anti - crisis mechanism. 

With planned management of the economy, there was theoretically no room 

for crisis phenomena. However, in practice, crisis phenomena, mostly in a latent 

form (deficit, hidden inflation), also existed under socialism. During the reforms, 

these crisis phenomena took an open form.  After the acquisition of independence 

by the Kyrgyz Republic, the government faced the question of choosing the path to 

reform the economy. The main milestones of movement towards the market were 

outlined. A set of these measures was known:  price liberalization, privatization of 

state property, demonopolization, development of small and medium-sized 

businesses, structural adjustment, conversion, creation of a two-tier banking 

system, social support for the population, etc. All this had to be carried out against 

the backdrop of a deepening structural crisis. At that time, it was still possible, by 

taking reasonable measures, to rebuild the planned economy, put it on a market 
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footing and do without such a sharp decline in production, inflation, and a decline 

in living standards. 

Crises have a complex destabilizing effect on the socio-economic system of 

society. One of the serious problems is the problem of economic equilibrium, 

determined by the entire previous evolution of economic entities operating in the 

conditions of the corresponding economic environment. Crises can be expressed in 

a decline in production, a growing gap between supply and demand, the 

depreciation of money, an increase in the cost of living, unemployment, and 

deterioration in macroeconomic indicators. 

The modern crisis is a complex destructive influence on the socio-economic 

system of society as a whole. One of the worrisome problems is the economic 

unstable equilibrium, determined by the entire previous evolution of economic 

entities operating under appropriate conditions. Crises can be expressed in 

production, a growing gap between supply and demand, the depreciation of 

money, an increase in the cost of living, unemployment, and the complication of 

macroeconomic indices. Also, the  financial  crisis  is  primarily  a disorder of the 

state financial system, accompanied by inflation, instability of securities rates, 

manifested in a sharp discrepancy between budget revenues and their 

expenditures, instability and depreciation of the national currency, mutual non-

payments of economic entities, inconsistency of the money supply in circulation 

with the requirements of the law. 

Keywords: reversal crisis, time of transition, turning point, a state in which 

the existing means of achieving goals become inadequate, resulting in 

unpredictable situations. Manifestations: weakening the vitality of the system, 

imbalance, impossibility of achieving previously set goals. In general, suddenness, 
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unexpectedness, speed and avalanche-like development of events, their 

unpredictability and poor controllability are the hallmarks of a crisis situation. 

 

Macroeconomic indices in Kyrgyzstan do not confirm the above principle 

about the hopeless economic situation in the country. It is not necessary to suggest 

that, given the unfavorable initial conditions for reform, the rapid liberalization has 

indeed shown enormous transition costs. The main negative factors influencing the 

development of the economic situation in general in Kyrgyzstan, and it still 

remains: 

 agriculture is facing a serious efficiency crisis; 

 the internal economic policy of the republic in the conditions of 

simultaneous presence in 2 economic blocs of the WTO and the EurAsEC with 

differently directed economic doctrine complicates the implementation of long-

term economic planning of the republic; 

 low level of labor efficiency due to the use of unproductive and 

obsolete equipment, as well as the lack of highly qualified specialists; 

 In the world market segment, the economy of Kyrgyzstan is 

vulnerable, this applies to the food and raw materials markets, and we are also 

dependent on the economic situation in Russia, Kazakhstan, China, as they are the 

main trading partners of Kyrgyzstan. 

The main reasons for the manifestation of the economic crisis in Kyrgyzstan. 

The crisis acts as the main form of movement of the national economy. It depends 

on the conduct of state policy whether there will be prosperity in the country or 

whether a crisis will come. This article provides suggestions for overcoming the 

economic crisis: 

 low level of economic growth; 
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 the level of the unemployed is growing; 

 unemployment; 

 the inflow of money from outside is declining, which makes our 

country not attractive, but it is foreign investors who do not want to open their 

business, as the unstable political situation in the country and the imperfection of 

legislation; 

 lack of specialists in any industry. 

The unemployment rate in Kyrgyzstan for 2021, calculated based on the 

number of people registered with employment services, was 3%. 

In accordance with the methodology of the International Labor Organization, 

the unemployment rate in the EAEU was estimated at 5% of the labor force (Q2 

2021), including in Armenia -15% (Q2 2021), Belarus - 3.7% (Q3 2021), 

Kazakhstan -4.9% (III quarter of 2021), (III quarter of 2021), (III quarter of 2021), 

in K (III quarter of 2021), in Kyrgyzstan - 5.8% (2020 ), Russia -4.4% (Q3 2021) 

(official website of the Statistical Committee of the Kyrgyz Republic wwwү 

stat.kg). 

 

Diagram 1. Unemployment rate in the EAEU 
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According to the EAEU, food prices rise the most in Kyrgyzstan. So in 

November 2021, by December last year, inflation in Kyrgyzstan amounted to 

9.7%. This indicator is the highest among the EAEU countries. Since the beginning 

of the year, food inflation has reached 11%, non-food products have risen in price 

by 10%, services have grown by 5.1%. 

 

Diagram 2. Inflation in Kyrgyzstan 

 

So in 2020, such an epidemic as the Covid-19 pandemic swept the whole 

world. Kyrgyzstan was no exception, inflation is a high inflation rate, so food 

prices are rising the most. At the same time, real incomes of the population 

decreased by 5.1%; these data are provided by the National Statistical Committee. 

Due to the pandemic, the poverty rate in Kyrgyzstan has jumped from 20% to 

25.3% and 8% of the population remains below the poverty line. 

According to the UN World Food Program (www.worldbank.org) and the 

National Statistical Committee showed that the crises caused by the coronavirus 

pandemic affected the nutrition of the Kyrgyz people. The decline in income has 

affected the variety of foods consumed. The population began to consume less 

nutritious foods, such as: fruits, vegetables, and more and more high-calorie foods, 
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bread, sugar, butter, which, in the future, will affect health, and therefore the death 

rate will increase. 

An important role is played by the receipt of funds from migrant women 

who work outside our country. According to the United Nations, Kyrgyzstan ranks 

second in the world in terms of remittances. So in 2015, the reduction in volumes 

in dollar terms amounted to 37%, from January to April 2021, receipts from our 

migrants decreased by 27% (National Bank of the Kyrgyz Republic nbkr.kg). 

The main remittances of our migrants play a major role in balancing the 

macroeconomic balance of our country, namely, maintaining our national 

currency, the som, and the reserves of the National Bank. From the foregoing, we 

can conclude that 60% of these are remittances from migrants will be the revenue 

side of the republican budget. Since over 600 thousand people work outside our 

country. According to official sources, each labor migrant transfers about $1.5 

billion to their homeland, and, according to unofficial data, around $3 billion. 

Way out of the economic situation? The Government of the Kytsrgyz 

Republic is planning to reanimate the Kara-Balta Carpet Factory, which was 

famous for its products during the Soviet period, in the near future. It is planned to 

update the old equipment with new modern devices that will increase the 

production of high-quality carpet products that will meet all the requirements that 

will occupy their niche in the market segment in the future. 

It is also planned to build industrial-industrial and machine-tractor parks, a 

cotton-textile cluster and a factory in the near future. And, also on the site of the 

old cement plant, which, located in the Keminsky district, will be restarted, 

namely, to upgrade all the old equipment to a new one, which will enable residents 

of this area to work and not think about leaving the country to earn money. Thanks 

to such a program, competent specialists will be attracted. 

http://www.wayscience.com/en/home/


93 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

References: 

1. Magazine "Banking Bulletin" No. 10, 1998 

2. Journal "Economic Issues" No. 11, 1998 

3. Journal "World Economy and International Relations" No. 4.1, 1999 

4. Magazine "Market of Capitals" No. 2, 2000 

5. Big Economic Dictionary / ed. Azriliyan A.N. M.: Institute of New 

Economics 1999 

6. Borisov A.B. Big economic dictionary. - M.: Knizhny Mir, 1999. - 895 p. 

Bulatov A.S. "Economics" M., 1996 

7. Koychuev T. Post-Soviet Perestroika: Theory, Ideology, Realities/CEiSR 

under the Ministry of Finance of the Kyrgyz Republic. BPEA - B.: Ilim, 1999 

8. International economic relations. Textbook for universities / E.F. Zhukov, 

T.I. Kanaeva, A.T. Litvinenko and others: ed. Zhukova-M.: UNITI-DANO, 1999 

9. Macmillan's Dictionary of Modern Economic Theory. – M.: INFRA-M, 

1997.-608 p. 

10. Universal educational economic dictionary. Rostov-on-Don: Phoenix, 

1996, 576 p. 

11. Flores M.M., Popov V.V. "Asian Virus or Dutch Disease?" Theory and 

history of currency crises in Russia and other countries. Academy of National 

Economy under the Government of the Russian Federation.-M.: Publishing house 

"Delo", 1999 

12. Economy of Kyrgyzstan in the last decade of the XX century. - B .: 

TseiSR at the Ministry of Higher Education of the Kyrgyz Republic, 2000. 

13. Economy of Kyrgyzstan: realities and prospects: Scientific and practical 

seminar (June 2000 - April 2001) / ed. Rakhmatova A., Tursunova S., Lailaeva E. - 

B. 2001 

http://www.wayscience.com/en/home/


94 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

14. Problems of monetary and financial stabilization in Kyrgyzstan. 

(Kumskov V.I.) 

15. World Bank Report, 2010 – 2015 

16. www.stat.kg 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.wayscience.com/en/home/


95 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

Medical sciences 

 

METABOLIC SYNDROME AND ADULTS AS KEYWORDS OF CO-

OCCURRENCE IN SCIENTIFIC ARTICLES 

 

Štefková Gabriela 

PhD. 

Pavol Jozef Šafárik University, Faculty of Medicine, Department of Nursing 

Care, Košice, Slovakia 

Roth Dana Marcovich 

PhD 

Pavol Jozef Šafárik University, Faculty of Medicine, 6th year general 

medicine student, Košice, Slovakia 

 

Abstract. Introduction. Metabolic syndrome is a metabolic disease affects 

patients of all ages around the world.  The simultaneous occurrence of obesity, 

lack of physical activity, hyperlipidemia, hypertension, and diabetes mellitus is 

becoming important for the occurrence of metabolic syndrome. Method. Keywords 

are the terms used to verbalize the core of a research article. To obtain 

information on the metabolic syndrome keyword and adults, the Scopus database 

was used. The keywords of metabolic syndrome and adults were used as a 

reference for extracting search results. We have limited the continuous updating of 

the database to search in the range of 2017 - 2021 with the following parameters: 

open access, area category: medicine, document type: full text, country of 

selection, and language of documents: without restriction. A total of 56, 505 

documents were found in the Scopus database accessed on March 3, 2022. After 
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that search, the result extraction was performed using VOSviewer. By VOSviewer 

we corrected vocabulary differences due to inconsistent keywords in published 

articles in Scopus to perform a visualization of a map focused on main keywords. 

At the time of data collection, we captured 177 publications over the five-year 

period (2017 - 2022) according to search criteria. The aim of the article is to 

identify the co-occurrence and strength of the relationship of selected keywords 

,,metabolic syndrome” and ,,adults” in research articles. Result. In the field of 

analysis of co-occurrence bibliographic coupling by countries, we found that South 

Korea is the country that has occur the most articles, followed by Iran, and China. 

The Korean Journal of Family Medicine, the Journal of Clinical Medicine and 

Frontiers in Endocrinology have the most in the field of analysis of the 

bibliographic coupling of co-occurrence of the sources. Conclusion. Bibliometric 

analysis found a strong density correlation between the keywords metabolic 

syndrome and obesity, but a lower co-occurrence of metabolic syndrome and 

adults. In the period after the outbreak of COVID-19, we can predict a dramatic 

increase in metabolic syndrome and obesity, especially in the adult population.  

Keywords: metabolic syndrome, adults, VOSviewer, bibliometric analysis, 

Scopus 

 

Introduction. Metabolic syndrome now affects more than a billion people 

and is one of the diseases that often occurs in the population of adults.  Develops 

during childhood and is highly prevalent among overweight children and 

adolescents [1]. The definitions of metabolic health vary and usually include ideal 

levels of blood sugar, triglycerides, high-density lipoprotein (HDL) cholesterol, 

blood pressure, and waist circumferences [2]. The first clinical definition of 

metabolic syndrome originated in the World Health Organization in the late 1990s. 
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The factors that contribute to the development of metabolic syndrome are insulin 

resistance, which has been shown to be a major cause of metabolic syndrome, 

dyslipidemia, oxidative stress, and aging, which usually affects individuals over 

the age of 50, often women more than men, and an inactive lifestyle. The risk 

factor for cardiovascular disease is atherogenic dyslipidemia [3]. Atherogenic 

dyslipidemia develops due to impaired insulin resistance that increases lipolysis 

and the conversion of triglycerides to free fatty acids in adipocytes. These free 

fatty acids are transported to the liver and muscles by blood. The majority of free 

fatty acids are re-esterified into triglycerides that together with post-translational 

stabilization of Apoprotein B enhance and secrete VLDL particles. In the liver, two 

types of VLDL are synthesized VLDL-1, which is larger, and VLDL-2, which is 

smaller. The increased secretion of VLDL-1 led to an increase in sdLDL 

production and a decrease in HDL, resulting in an imbalance ratio between LDL 

and HDL [4]. Kim (2020) reveals that dyslipidemia is a risk factor for 

cardiovascular disease and is inversely associated with lack of physical activity [5]. 

It is often seen in patients with metabolic syndrome, obesity, insulin resistance, and 

type 2 diabetes mellitus.  For these reasons, dyslipidemia is a common and 

important health problem from the perspective of cardiovascular disease 

prevention. Dyslipidemia is well managed by therapeutic lifestyle changes with 

increased physical activities, regular exercise, and diets low in carbohydrates and 

high in PUFA, as the primary intervention. The next risk factor associated with 

metabolic syndrome is unhealthy lifestyle habits characterized by calorie-dense 

diets and physical inactivity [6]. The modern lifestyle has become a burden on 

health and well-being due to the occurrence of metabolic syndromes in all age 

groups.  Diet-related factors such as eating a more protein diet, high fiber, a fish 

diet, green leafy vegetables, and having a regular breakfast have been shown to 
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protect against obesity. Less physical activity, inadequate sleep, and alcohol 

addiction also may contribute to obesity [7]. Preventing and/or treating metabolic 

syndrome in adult populations through exercise has been considered a first-line 

intervention. We perform a bibliometric visualization of the keywords to identify a 

significant link between them and identify the source title of the article. 

Methodology. In this paper, we have used Scopus as one of the online 

databases to collect bibliometric data [8]. In the online database, we selected the 

"search" option and entered key words to obtain available publications related to 

metabolic syndrome and adults. We have limited the continuous updating of the 

database to search in the range of 2017 - 2021 with the following parameters: open 

access, area category: medicine, document type: full text, country of selection, and 

language of documents: without restriction. To avoid possible bias produced by 

continuous database updates, the retrieval, and export of publications, we created 

within the Scopus database on one day (3 March 2022). We used bibliometric 

analysis and the bibliometric visualization method using the VOSviewer 1.6.18 

software [9]. VOSviewer, we corrected vocabulary differences due to inconsistent 

keywords in published articles in Scopus to perform a visualization of a map 

focused on main keywords. Visualization of keywords on the map creates a cluster 

that contains keywords that belong to only one file and do not belong to another 

file. The VOSviewer browser determines scores and the colour layout.  The more 

keywords that are close to the main keyword, the higher the weight of adjacent 

keywords, and the closer the colour of the main point is yellow. On the contrary, 

the smaller the number of keywords close to the main keyword, the lower the 

weight of adjacent keywords toward blue. 

Results and Discussion. We perform a bibliometric visualization of the 

main keywords divided into clusters to identify a significant connection between 
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them. At the time of data collection in the Scopus database n = 56 505 documents 

were extracted with the keywords ,,metabolic syndrome” and, ,,adults”. We limited 

the search database to the period from 2017 to 2021, type of document: full text 

was extracted n = 17 849 documents. Then our documents were limited by year 

and type of area focused on medicine. The results were n = 7 389 documents. We 

further restricted the keywords ,,metabolic syndrome” and ,,adults”. VOSviewer 

we corrected vocabulary differences focused on main keywords ,,metabolic 

syndrome” and ,,adults”.  We corrected differences for merging abbreviation terms 

with full terms, to ignore each term for metabolic syndrome (eg, Syndrome X, 

insulin resistance syndrome, deadly quartet), and we apply plural terms for 

,,adults”.  At the time of data collection, we captured 177 publications obtained 

from the Scopus database during the five-year period (2017 - 2022) according to 

search criteria. The appearance of articles with the keyword ,,metabolic syndrome” 

and ,,adults” was the most frequent research topic in 2021 (55 articles), followed 

by 2020 (35 articles), 2019 (27 articles), 2018 (25 articles) and 2017 (35 articles). 

We analysed co-occurrences of keywords to find out to what extent there is a 

cooperation between countries (international) and identify the source title of the 

article. To search for co-occurrence, we adjust the score in the minimum number of 

documents and citations for a given author. By setting all authors in the Scopus 

database to the minimum number of documents and the minimum number of 

citations per author, we get a global view of the authors' collaboration network. 

Table 1 shows the occurrence of the keyword ,,metabolic syndrome“ and,, 

adults“   was appeared in publications (n = 177) for the period from 2017 – 2021 

published in the Scopus database. The most published articles have the Korean 

Journal of Family Medicine, followed by the Journal of Clinical Medicine and 

Frontiers in Endocrinology.  
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Table 1 List of the top 10 countries and source with the keyword metabolic 

syndrome in adults published articles between 2017 – 2021 year 

Ranking  Country Number of 

documents 

Articles  Number of 

documents 

1st South 

Korea  

24 Korean Journal of Family medicine 14 

2nd Iran 18 Journal of Clinical Medicine 9 

3th China 15 Frontiers in Endocrinology 5 

4th India 11 Medical Journal of the Islamic republic of 

Iran 

5 

5th United 

States 

11 Indian Journal in Community Medicine 4 

6th Russian 

Federation 

9 Archives of Public Health 3 

7th Mexico 7 Iranian Journal of Public Health 3 

8th Cuba 6 Revista Habanera  De Ciencias Medicas 3 

9th France 6 American Journal of Lifestyle  De 

Medicine  

2 

10th Italy 6 Bulletin de L Academie Nationale De 

Medicine 

2 

 

Figure 1 shows us bibliographic coupling by countries and how often co-

occurrence keywords are used. We entered 25 for the maximum number of 

countries per document. The minimum number of documents per country was 5 

and the minimum number of country citations was 0.  Of the 56 countries, 14 met 

the limits. For each of the 14 countries, the greatest overall strength of the link 

between bibliographic links and other countries was calculated. Figure 1 visualizes 

two clusters with countries and their cooperation in the period from 2017 - 2021. 

The cluster 1 includes countries (India, South Korea, Iran, Mexico, China, Russian 

Federation, United States). The first place according to several publications has 

South Korea, followed by Iran and China.   
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Fig. 1 Co – occurrence bibliographic coupling of keyword ,,mentabolic 

syndrome“ and ,,adults“  by countries – full counting 

 

 

Fig. 1a Network visualisation of co – occurrence keywords related to 

metabolic syndrome and adults – full counting 
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Fig. 1b Overlay visualization co – occurrence keywords related to metabolic 

syndrome and adults – full counting 

 

Figures 1a and 1b show us how often keywords appear together. Keywords 

are terms that are used to verbally define basis of a research article. By 

VOSviewer, the keywords n = 17 with the highest total link strength were selected. 

The size of the circles represents the frequency of appearance as the keywords. The 

distance between the two circles indicates their correlation. Keyword ,,metabolic 

syndrome”  has appeared with all keywords divided into 6 clusters. Cluster 1 

(adults, hypertension, risk factor), Cluster 2 (metabolic syndrome, physical 

activity, polycystic ovary syndrome), Cluster 3 (body mass index, waist 

circumference), Cluster 4 (cardiovascular disease, dyslipidemia), Cluster 5 (leptin, 

obesity), Cluster 6 (abdominal obesity, prevalence). There was a significant 

visualization of the density of two keywords. Bibliometric analysis found that the 

metabolic syndrome has a strong association with obesity, but a lower connection 

for adults. Obesity is a chronic disease of different origins. Develops when calorie 

intake is greater than expenditure in genetically susceptible individuals. According 
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to co – occurrence bibliographic coupling by countries South Korea visualize more 

articles and sources.  

Conclusion. Based on search results on the Scopus database and VOSviewer 

visualization, we found the strong connection of co-occurrence of keywords. 

Keywords, which are divided into six clusters, indicate how often they occurred 

together. According to the co-occurrence of keywords of metabolic syndrome and 

adults, we found a strong association of risk factors as well as a significant 

association with diseases. Bibliometric analysis found a strong density correlation 

between the keywords metabolic syndrome and obesity, but a lower co-occurrence 

of metabolic syndrome and adults. In the period after the outbreak of COVID-19, 

we can predict a dramatic increase in metabolic syndrome and obesity, especially 

in the adult population. 
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Abstract. The study analyzed the economics of fluted pumpkin production 

among smallholder farmers in neighborhood communities of National 

Horticultural Research Institute, Mbato Outstation, Okigwe, Imo State, Nigeria. 

Data were collected with the aid of a well-structured questionnaire and interview 

schedule using purposive and random sampling techniques. Data were analyzed 

using descriptive and inferential statistics. Result showed that the smallholder 

fluted pumpkin farmers in the area had mean age of 39 years and majority (61.7%) 

were female who were mostly (76.7%) married with household size of 5 persons. 
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Majority (51.7%) had secondary education with mean farming experience of 5 

years and mean farm size of 0.5417 hectare. Majority (66.7%) were none members 

of cooperative society and greater percentages (71.7%) have never had extension 

contact but their mean annual farm income was N73,550. Result further revealed 

that, the total costs and total revenues of smallholder fluted pumpkin farmers in 

wet and dry season production in the study area were N148,875 and N280,005; 

N155,005 and N338,340 respectively. Net return of N131,130 and N183,335 for 

wet and dry season production respectively. Benefit to cost ratios were 1.88 and 

2.18 respectively and returns on investment were 0.88 and 1.18, with shepherd 

future of 53.2% and 45.8% for wet and dry season production of fluted pumpkin 

respectively. The sources of water for dry season production analyzed, showed that 

majority (55%) of the farmers use perennial stream, and wastewater (26.7%). 

Other sources according to the farmers’ responses were bore-hole (8.3%), dug-

outs (5%), pond (3.3%) and rivers (1.7%). Results also, revealed the constraints to 

profitable fluted pumpkin production in the area. These constraints were 

categorized into production, economic and managerial. The factors that were 

classified as production constraints were inadequate improved varieties of seeds 

(0.518), pests and diseases (0.455), poor feeder roads (0.581) and poor 

implementation of government policies (0.4375). Also the economic constraints 

were high cost of inputs (0.526), instability of product prices (0.4655), high cost of 

transportation (0.4635) and inadequate credit facilities (0.5331). Furthermore, the 

managerial constraints were inadequate extension contact (0.5885), nature of land 

ownership (0.526), poor market information (0.563), Lack of irrigation facilities 

(0.518), poor storage facilities (0.4065) and lack of processing facilities (0.5162). 

However, the study concluded that fluted pumpkin production in wet and dry 

seasons were profitable and recommended that the farmers should join 
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cooperatives, have regular extension contacts and attend seminars and workshops 

that could improve their production and management skills. Government and non-

governmental organizations should intervene in the area of basic amenities such as 

good road, electricity and water supply as people in the area have never enjoyed 

electricity in their life, hence the high level of deterioration, perishability and 

postharvest losses of produce experienced by the farmers as there are no 

reasonable storage and processing facilities for shelf life extension of their 

produce. 

Keywords: Fluted pumpkin, Smallholder, Neighborhood, Mbato, Okigwe 

 

Introduction. Telfairia occidentalis (fluted pumpkin) “Ugu” is a member of 

the Curcubitaceae and a popular vegetable widely grown and consumed in Nigeria 

and across the tropics (Nwanguma and Akinpelu, 2020).  It is widely cultivated all 

year round, in Southern Nigeria as a leaf and seed vegetable.  Rain-fed crop 

production is between March and November while the dry season irrigated crop is 

between November and March. Telfairia is propagated by seeds and in some cases, 

vegetative. It thrives better in well-drained soils but it is not shade-loving. Telfairia 

is an important crop grown for its leaves and edible seeds. It is highly acceptable 

among the Nigerian populace and it brings better returns compared to other 

common tropical leafy vegetables (Layade, Adeoye, Ngbede and Utobo 2020). 

According to them, leaves and seeds of Telfairia are of high nutritional, medicinal 

and industrial values, being rich in protein, fat and vitamins and therefore calls for 

regular consumption. The seeds are used as propagating materials, eaten roasted, 

boiled or blended to paste as soup thickener. The cultivation/production 

of Telfairia has increased rapidly as a result of its economic values in terms of 

monetary return to the growers especially during dry season farming. Telfairia 
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production can provide all year round income generating employment 

opportunities for the farmers with little capital investment (Layade, et al., 2020). 

Fluted pumpkin consumption has increased over the years and it is an important 

component of the daily diets of Nigerians (Okoli and Mgbeogu, 1983). Due to its 

hypolipidemic action, it lowers blood cholesterol and thus protects from a large 

range of associated complications like cardiac problems, hypertension and diabetes 

(Margret, 2011). The joint FAO/WHO (2003) consultation on diet, nutrition and 

prevention of chronic disease recommended a minimum intake of 400g of leafy 

vegetables which helps in preventing and managing of nutritional and also health 

related diseases that are rampant in rural areas. According to WHO (2003), the 

nutritional contribution of fluted pumpkin is essential for good health and growth 

among lactating mothers. The seed of fluted pumpkin contains essential nutrients 

in significant amounts which can supplement other foods (Christian, 2007). 

According to him, adding fluted pumpkin seeds to diet compares favorably with 

conventional drugs in reducing inflammatory symptoms of arthritis. 

Farmers strive to maximize yield of high quality using effective chemical 

substances on the crop grown. Nitrogen is essential for adequate vegetation and 

should ideally be given in the form of manure, applied before planting. The use of 

well-decomposed manure is essential for fruit production and in this case it is 

recommended that about one kilogram of manure/ plant be applied. Fluted 

pumpkin is perennial when grown on well-drained soils, slightly shaded and 

mulched but not so soggy soils (Idowu, Alimi, Tijani and Okobi, 2007). In the 

study area, the crop is grown on poor soils as an annual during the rainy season and 

also during the dry season adopting manual irrigation practices. Majorly, it is 

grown along-side other crops such as yam, maize, cassava e.t.c. as against Olowa 

and Olowa (2016) who maintained that fluted pumpkin is not majorly grown 
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along-side other crops as done in other climes. Fluted pumpkin is very important in 

the diet of children, men, women, nursing mothers as well as livestock due to its 

high nutritive value. But in Nigeria, the output has not been able to meet the 

demand for human food not to mention that of livestock feed. As a result of the 

growing need, the task of producing enough fluted pumpkin poses an increasing 

challenge. Like other crops, it is affected by the seasonality syndrome, hence, the 

irrigation practices in dry season. The question is whether there is difference in 

profitability of dry season/ irrigated and rain-fed practices so far in lieu of 

excessive dry season or inequitable distribution of rainfall attributed to climate 

change, hence the need to analyze the economics of fluted pumpkin production in 

the neighborhood communities of National Horticultural Research Institute 

(NIHORT), Mbato Outstation, Okigwe, Imo State. 

However, several studies in Nigeria have been carried out to analyze 

profitability of crops and more specifically vegetables. Udoh and Akpan, (2007) in 

their study estimated the profitability of vegetable farmers in Akwa Ibom State and 

reported that farmers made profit of $1765.53 per hectare. Ala (2013) examined 

profitability of yam production by women in Bosso Local Government Area of 

Niger State, Nigeria using farm budgeting. The result showed that farmers obtained 

a net profit of $63.39/ha. Similarly, Nwauwa and Omonona (2010) in their study 

on fluted pumpkin production under irrigation system in Ilorin found fertilizer, 

labour, and plot size as significant factors. More specifically, Ayinde, Akerele, and 

Ojeniyi (2007); Idowu, Alimi, Tijani and Okobi (2007) examined economic factors 

affecting the production of fluted pumpkin using a modified cost-route approach 

and reported fluted pumpkin production as being profitable under existing 

production systems with an average net income of $205.90/ha on a mean farm size 

of 0.301. Ayoola (2014) assessed the profitability of vegetable farming under 
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irrigation and rain-fed systems using the gross margin, net profit, benefit-cost, 

shepherd-future and regression approach and concluded that investment on 

irrigation for vegetable production would be worthwhile for growing commercial 

vegetable enterprise in the study area. Regarding constraints faced by fluted 

pumpkin farmers, Nwosu, Onyeneke and Okoli, (2012) reported lack of credit 

facilities, lack of availability of inputs, pests and disease infestation, inadequate 

information about input and output prices, and poor road network respectively. 

Olowa and Olowa (2016) assessed the profitability of growing fluted pumpkin on 

commercial scale in Ikorodu Local Government Area (ILGA) using frequency 

distribution, percentages, means, gross margin, net profit, benefit-cost and 

Shepherd-Future analyses, and exponential regression model of combined profit 

function for irrigation and rain-fed systems. Results showed that fluted pumpkin 

farming was equally undertaken by both male and female mostly between 41-50 

years old, with no formal education and average family size of 6 per household, net 

profit of ₦380,150 and ₦207,150 and benefit-cost ratios of 2.7 and 3 for rain-fed 

and dry season/irrigated practice respectively. According to them, farm size and 

level of education have positive correlation while age and costs of fertilizer, labour 

and planting materials were negatively related to farmer’s profit at 1% and 5% 

significant level and maintained that, farmers should not invest in irrigation for 

fluted pumpkin production and that, increased access to land, fertilizers and 

improved seeds would promote profitability and commercialization of fluted 

pumpkin enterprises in Nigeria.  

Akanni-John, Shaib-Rahim, Eniola, and Elesho (2020) analyze the 

economics of fluted pumpkin production in Ibadan metropolis using descriptive 

statistics such as frequency, percentage, profit function analysis, gross margin and 

fluted pumpkin production was found to be a profitable venture in the study area. 
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Ogisi, Chukwuji and Okeke (2014) examined profitability of fluted pumpkin 

(Telfaria occidentalis Hook F. Cucurbitaceae) production in Ukwuani local 

Government Area of Delta State, Nigeria using descriptive statistics. According to 

them, Farmers operated on subsistence level, about 95% practiced mixed cropping 

with farming experience not less than 5 years. Net return per hectare was $644.90 

and benefit-cost ratio was $1 to $1.23 which implied that for every $1 invested, 

23cents was obtained thus depicted that, the enterprise was profitable in the study 

area. Utobo and Nwankwo (2019) analyzed inputs-output relationship of fluted 

pumpkin farmers in Okigwe, Imo State, Nigeria, using four functional forms of 

multiple regression analysis. Result showed that sixty-nine percent (69%) of the 

variations in the quantity of fluted pumpkin produced by farmers in the study area 

were accounted for, by the explanatory variables. Household size (0.203), farming 

experiences (0.106), man-days of labour (0.495), fertilizer (0.110), capital 

resources (0.642) were statistically and positively significant at 1%. Education 

level (0.272) Cost of seed (0.066) were also positively related to fluted pumpkin 

output at 5% level of significance. Contrarily, Farm size (-0.011), Extension 

contact (-0.113) and Cost of agrochemical (-0.014) were negatively related to 

fluted pumpkin output at 5% level of significance. Annual farm income was 

negatively related to fluted pumpkin output at 10% level of significance. The 

elasticity of production (return to scale) was (1.806) which implied increasing 

return to scale for fluted pumpkin farmers in the study area. Utobo, Ngbede, 

Nwanguma and Nwankwo, (2017) estimated profitability and resource-use 

efficiency of smallholder fluted pumpkin farmers in Ebonyi state, Nigeria using 

efficiency ratio, costs and returns analysis. Results showed efficiency ratios 

(MVP/MFC) of land (0.01496), labour (0.1148), seed (0.12806), fertilizer 

(0.0042), and agrochemical (0.0039) respectively as being < 1, meaning over-
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utilization of these resources and maintained that fluted pumpkin production in the 

study area was profitable. All these findings were in consonance with Adebisi-

Adelani, Olajide-Taiwo, Adeoye, Olajide-Taiwo (2011) who maintained that fluted 

pumpkin is the most important and extensively cultivated food and income 

generating crops in many parts of Africa. 

Objectives of the study 

The broad objective of the study is to analyze the economics of fluted 

pumpkin production in the neighborhood communities of National Horticultural 

Research Institute (NIHORT), Mbato Outstation, Okigwe, Imo State, Nigeria. 

Specifically, the study sought to;  

1) describe the socioeconomic characteristics of fluted pumpkin farmers;  

2) estimate the relative profitability of rain-fed and dry season fluted 

pumpkin production; 

3) identify the sources of water for dry season production of fluted pumpkin; 

4) analyze the constraints on profitable fluted pumpkin production in the 

area. 

Methodology 

Study Area 

The study was conducted within the neighborhood communities of National 

Horticultural Research Institute (NIHORT), Mbato Outstation, Okigwe, Imo State, 

Nigeria. The institute is located on latitude 5o 31 N, and longitude 70 231E above 

131m above sea level with average rainfall of 2330mm per annum. The institute is 

surrounded by agrarian communities and farmers there are horticultural crop 

producers owing to the presence of the national horticultural research institute. 

They produce mostly fruits and vegetable, sourcing planting materials such as 

improved seeds and seedlings directly from the institute and out-growers. 
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Sampling Techniques and Sample Size 

Purposive and random Sampling techniques were adopted for this study. 

There are five (5) communities that surround NIHORT. They include Aku, 

Agbobu, Umulolo, Umuawa Ibu and Okigwe urban. The study purposively 

selected three (3) communities that are so close to the institute, namely; Agbobu, 

Umulolo and Umuawa Ibu. Twenty (20) fluted pumpkin farmers were selected 

randomly from each of the three (3) communities to give sixty (60) fluted pumpkin 

farmers for the study 

Data collection and Analysis 

Primary data for this study were sourced with the aid of well-structured 

questionnaire and interview schedule in the case of illiterate farmers. Data 

generated for this study were analyzed using the following tools, namely: 

descriptive statistics such as frequencies, means and percentages; cost and return 

analysis such as net return, return on investment, cost-benefit ratio and shepherd 

future; and principal component factor analysis (PCA). Objectives I and III were 

achieved using descriptive statistics such as tables, frequencies and percentages. 

Objective II was achieved using cost and return analysis while objective IV was 

achieved using principal component factor analysis (PCA). 

Model Specification 

Costs and Returns Analysis 

The costs and returns analysis that was used for this study is expressed 

thus: 

  NR = TR – TC                       (1) 

  TR = Q x P                        (2) 

  ROI = NR/TC                       (3) 

 BCR = TR/TC                         (4) 

http://www.wayscience.com/en/home/


114 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

 SF = (TC/TR) X 100                                                                                     (5) 

Where, 

  NR = Net return on fluted pumpkin vines and fruit (Naira) 

  TR = Total revenue from fluted pumpkin vines and fruits (Naira)  

  TC = Total Cost of fluted pumpkin production (Naira) 

  Q = Quantity of fluted pumpkin vines and fruits (Kilogram) 

  P = Unit price of fluted pumpkin vines and fruits (Naira) 

  ROI = Return on investment in fluted pumpkin Production (Naira)  

  SF = Shepherd future(Percentage) 

Factor Analysis 

The study used the Principal Component Analysis (PCA) or factor loading 

according to child (1973), DeCoster (1998) as adopted by Nwibo and Okorie 

(2013) to achieve objective III. From them, PCA was predicted on the assumption 

that: 

1) The observable factors, Fj were independent of one another and the error 

terms, and such that E(Fj) = 0 and Var(Fj) = 1. Therefore, each observable variable 

or factor Yi is a linear function of independent factors, Fi and error terms, et. 

Quantitatively, factor analysis is linearly represented as: 

Yi =αi0+ αi1F1+ αi2F2+ αi3F3+ αi4F4+ αi5F5+ αi6F6…+ αinFn+ ei                 (6) 

Where: 

αi= Parameters or Loadings. Thus, α1 – αn is the coefficient of loading of 

variable Yi on factors Fn. 

2) The error terms ei are independent of one another, such that E(ei) = 0 and 

Var(ei) = δi
2. Thus, each ei is an outcome is an outcome of a random draw with 

replacement from a population of ei values having mean of 0 and certain variance, 

δi
2 
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From the rule of thumb as developed by Kaiser and adopted by Nwibo and 

Okorie (2013), variable with a minimum of loading of 0.4 can be isolated as being 

positive to the attribute in question. Therefore, objective III was subjected to factor 

analysis. 

Results and discussion. The research results/findings in relation to the 

earlier stated specific objectives of the study were presented thus. 

Socioeconomic Characteristics of Smallholder Fluted Pumpkin Farmers 

in the Area 

The socioeconomic attributes were described and presented with their 

respective frequencies, mean and percentages in table 1. 

 

Table 1: Socioeconomic Characteristics of Smallholder Fluted Pumpkin 

farmers in the area (n=60) 

Socioeconomic Variables Frequencies Percentages Mean 

Age of farmer (Years)   38.52 

  ≤30 20 33.3  

  31-50 22 36.7  

  ≥50 18 30  

Sex    

  Male   23 38.3  

  Female 37 61.7  

Marital status    

  Single 13 21.7  

  Married 46 76.7  

  Widowed 1 1.7  

Household size (person)    

  
5.17 

  ≤5 33 55  

  6-10 24 40  

  ≥11 3 5  

Education level    

  Primary 12 20  

  Secondary 31 51.7  

  Tertiary 17 28.3  

 

 

   

 

http://www.wayscience.com/en/home/


116 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

Farming experience (Years) 5.47  

  ≤5 32 53.3  

  6-10 23 38.4  

  ≥11 5 8.3  

 

Farm size (Hectares) 
                                  

                                        

                                                                                                     

   

0.54 

 

 

  0.1-0.5 39 65  

  0.6-1.0 10 16.7  

  1.1-1.5 11 18.3  

Membership of cooperative    

  Member 20 33.3  

  Non member 40 66.7  

Frequency of extension contact    

  No contact 43 71.7  

  Once a week 1 1.7  

  Once a month 16 26.7  

Annual farm income (N)   N73,550 

  ≤50,000 29 48.3  

  51,000-100,000 17 28.4  

  101,000-150,000 9 15  

  ≥151,000 5 8.3  

Source: Field Survey, 2021 

Table 1 indicated that smallholder fluted pumpkin farmers in the study area 

had mean age of 38.52 years, which implied that the farmers were at their active, 

innovative and productive age. This finding was in consonance with the findings of 

Onyebinama (2004) who reported that the technical and managerial competence of 

the farmers would be determined by age, which is likely to influence his attitudes, 

motivations and behavioural patterns which in turn influences innovation adoption 

and sensitivity to risk. Innovation adoption would likely increase as age of the 

farmer increases. In the light of the above the youths need to be considered and 

encouraged in the implementation of intervention projects in the study area. 

Majority (61.7%) of the farmers were female and greater percentages (76.7%) of 

them were married, with mean household size of five (5) persons. These findings 

agreed with Akpan; Udoh; Bassey; Inya-Agha and Udoh. (2012) who reported 
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female dominance in waterleaf and fluted pumpkin production in Southern Nigeria 

which revealed the significance of agricultural activities to the sustenance of 

women folk especially married ones with sizeable household size as seen in the 

study area. These results disagreed with Mustapha et al. (2016) who reported male 

dominance in vegetable production in Northern Nigeria with high household size. 

Majority (51.7%) of the farmers had secondary education with mean farming 

experience of five (5) and mean farm size of 0.5 hectares. The educational 

attainment of the farmers showed that, at least, they can read and write and adapt to 

the technicalities of innovations, product and factor markets and the bureaucratic 

procedures of farm firm. Five (5) years of farming experience showed that the 

farmers were still young in the field, though, Onubuogu (2013) observed that years 

of farming experience would boost the skills of the farmer and a better 

understanding of the risks associated to farming and the skills for effective 

resource utilization as well as could predict market condition for higher 

profitability. The mean farm size of 0.5 hectares showed that farmers were 

smallholders and any holding less than 3 hectares is small and farmers within the 

bracket are smallholder farmers (World bank, 2007). This result also agreed with 

Awoke (2002), Alimba and Ezinwa (2001) whose works reported that most of the 

farmers in Nigeria were smallholders who cultivated less than 3 hectares annually. 

And also, in agreement with, FMAWR, 2008, Ogisi et al, (2012) whose works 

maintained that more than 90% of agricultural output is provided by smallholder 

farmers with less than two (2) hectares under cultivation. Majority (66.7%) of the 

farmers did not belong to social organization while (33.3%) of the farmers belong 

to social organization. This revealed the reasons why farmers complained 

inadequacy of all necessary production inputs for fluted pumpkin production in the 

area. Because membership of social organization implied that the farmers could 
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jointly pool their resources together to enhance efficiency and easily obtain loan, 

and input grants from the government, and also enables the farmers to exchange 

ideas, as well as adoption of modern farming techniques and the need to purchase 

inputs in large quantities so as to enjoy bulk discount. Membership of cooperative 

society means that the farmers could pool their resources together among others 

and ease their access to agricultural loan facility to increase and contribute to 

solving the food security challenge of the country (World Bank, 2007). Majority 

(71.7%) of the farmers never had extension agents’ visit. This revealed the 

inadequacies of extension agents in the area and this would translate to their 

inability to identify the weaknesses and strength of the farmers so as to guide them 

in the adoption and acceptance of new techniques and technologies in fluted 

pumpkin production. this would also mean a gap between extension agents and 

farmers, hence, the increase in poverty of the smallholder fluted pumpkin farmers 

in the area. The adverse effect of this is the return of poor productivity on 

investment and absence of efficiency in input usage (Onumadu; Nwosu and 

Nwaobiala, 2014). The mean annual farm income of smallholder fluted pumpkin 

farmers in the area was N73,550. This would mean that the farmers could procure 

production inputs from open market in the absence of Government subsidy on 

resource inputs as well as send their wards to school and attain to other needs of 

the farm family. This mean annual farm income really showed that the farmers 

were still smallholders who have little or no access to improved/modern 

facilities/production inputs to boost their output for greater profitability and 

standard of living. If the farmer has no other sources of income, it implied that the 

farmer cannot afford three square meal talk more of ensuring quality 

education/health care for his/her children. 
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Relative Profitability of Wet and Dry Season Smallholder Fluted 

Pumpkin Production 

The costs and returns analyzed were total variable cost, total fixed cost as 

well as total revenue from the sales of fluted pumpkin vines and pods. From the 

analysis, net returns, benefit to cost ratio, return on investment and shepherd future 

were deduced and presented in Tables 2a and 2b. 

 

Table 2a: Results of Costs and Returns Analysis of Wet Season Smallholder 

Fluted Pumpkin Production (n=60) 

Inputs Used Quantity Unit Cost (N) Total Cost (N) 

Variable Inputs    

  Labour (Mandays) 33 1,500 49500 

  Seed (Pods) 27 1,120 30,240 

  Fertilizer (Kg) 22.3 500 11,150 

  Poultry manure (bag) 5 600 3,000 

  Pesticides (litres) 2 3500 7,000 

  Stakes (stands) 36 150 5,400 

  Transportation  - - 9000 

Total Variable Cost (TVC)   115,290 

Fixed Inputs    

  Land (Hectares) 0.5417 50,000 27.085 

  Hoes 1 1,500 1,500 

  Cutlasses 2 500 1,000 

  Baskets 3 500 1500 

  Bags 5 300 1500 

  Harvesting knife 2 500 1000 

Total Fixed Cost (TFC)   33,585 

Total Cost (TC) = TVC + TFC   148,875 

Revenue From;    

  Fluted Pumpkin Vines (Kg) 1,508.3 150 226,245 

  Fluted Pumpkin Pods (Pods) 48 1,120 53,760 

Total Revenue (TR)   280,005 

Net Return (NR) = TR – TC   131,130 

Benefit-Cost Ratio (BCR) = TR/TC   1.88 

Return on Investment (ROI) = NR/TC   0.88 

Shepherd Future (SF) = (TC/TR)100   53.2% 

Source: Field Computation, 2021 
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Table: 2b Results of Costs and Returns Analysis of Dry Season Smallholder 

Fluted Pumpkin Production 

Inputs Used Quantity Unit Cost (N) Total Cost (N) 

Variable Inputs    

  Labour (Mandays) 32 1,500 48000 

  Seed (Pods) 21 1,120 23,520 

  Fertilizer (Kg) 15 500 7500 

  Poultry manure (bag) 5 600 3,000 

  Pesticides (litres) 2 3500 7,000 

  Water (gallon) 2500 10 25000 

  Stakes (stands) 36 150 5,400 

  Transportation  - - 9000 

Total Variable Cost (TVC)   119,420 

 Fixed Inputs    

  Land (Hectares) 0.5417 50,000 27,085 

  Hoes 1 1,500 1,500 

  Cutlasses 2 500 1,000 

  Watering Can 2 500 2000 

  Baskets 3 500 1500 

  Bags 5 300 1500 

  Harvesting knife 2 500 1000 

Total Fixed Cost (TFC)   35,585 

Total Cost (TC) = TVC + TFC   155,005 

Revenue From;    

  Fluted Pumpkin Vines (Kg) 1007.8 300 302,340 

  Fluted Pumpkin Pods (Pods) 18 2000 36,000 

Total Revenue (TR)   338,340 

Net Return (NR) = TR – TC   183,335 

Benefit-Cost Ratio (BCR) = TR/TC   2.18 

Return on Investment (ROI) = NR/TC   1.18 

Shepherd Future (SF) = (TC/TR)100   45.8% 

Source: Field Computation, 2021 

 

From Tables 2a and 2b, the total costs and total revenues of smallholder 

fluted pumpkin farmers in wet and dry season production in the study area were 

N148,875 and N280,005; N155,005 and N338,340 respectively. Net return 

ofN131,130 and N183,335 for wet and dry season production respectively. Benefit 

to cost ratios were 1.88 and 2.18 respectively and returns on investment were 0.88 

and 1.18, with shepherd future of 53.2% and 45.8% for wet and dry season 
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production of fluted pumpkin respectively. The benefit-cost ratios of 1.88 and 2.18 

showed that every N1 invested on fluted pumpkin, returns on investment were 88k 

and N1.18 respectively. These results implied that wet season and dry season 

smallholder fluted pumpkin production in the area were profitable and shepherd 

future of 53.2% and 45.8% showed that future of fluted pumpkin investors in the 

area is bright in all the seasons. These findings agreed with Ayinde, Akerele, and 

Ojeniyi (2007); Idowu, Alimi, Tijani and Okobi (2007) who reported fluted 

pumpkin production as being profitable under existing production systems with an 

average net income of $205.90/ha. The findings were also in consonance with 

Ogisi, Chukwuji and Okeke (2014) who reported benefit-cost ratio of $1 to $1.23 

which implied that for every $1 invested, 23cents was realized and concluded that, 

fluted pumpkin production was profitable. The findings were also in line with 

Olowa and Olowa (2016) whose work reported net profit of ₦380,150 and 

₦207,150; Shepherd-future of 36.6% and 28.5%; benefit-cost ratios 2.7 and 3.5 for 

fluted pumpkin farming during rainy season and dry season respectively. They 

maintained that the results of benefit-cost ratios indicated that fluted pumpkin 

farming during dry season yielded greater revenue in excess of operational and 

overhead costs when compared to rainy season farming. Similarly, the shepherd-

future indicated greater economic efficiency in the production of fluted pumpkin 

farming during dry season relative to rainy season. Intensive fluted pumpkin 

farming during dry season therefore guarantees higher income among small scale 

fluted pumpkin farmers. This result disagreed with similar studies in literature 

(Gani and Omonona, 2009; Ayoola, 2014; Olowa and Olowa, 2016) and 

maintained that, farmers should not invest in irrigation for fluted pumpkin 

production and that, increased access to land, fertilizers and improved seeds would 

promote profitability and commercialization of fluted pumpkin enterprises in 
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Nigeria. Akanni-John, Shaib-Rahim, Eniola, and Elesho (2020) also agreed with 

the findings of this work that fluted pumpkin production was a profitable venture 

with over 40% shepherd future. Nwauwa and Omonona (2010) maintained that 

fluted pumpkin production under irrigation system was more profitable compared 

to rain-fed system, thus agreeing with the findings of this work. The findings were 

also in consonance with Adebisi-Adelani, Olajide-Taiwo, Adeoye, Olajide-Taiwo 

(2011) who generally maintained that fluted pumpkin is the most important and 

extensively cultivated food and income generating crops in many parts of Africa. 

Sources of Water for Dry Season Production of Fluted Pumpkin in the 

Area 

Irrigation has been used to increase production levels in many nations and is 

used for the production of a whole range of crops including vegetables. Increased 

crop production depends largely on rainfall reliability. However, rainfall patterns 

in Nigeria are erratic in distribution, which affects crop production directly. 

Sources of water for dry season production of fluted pumpkin were identified 

according to the farmers’ responses and presented in table 4 

 

Table 3: Sources of water for Dry Season Production of Fluted Pumpkin in 

the Study Area (n=60) 

Sources of Water Frequency Percentage  

Bore-holes 5 8.3 

Stream 33 55 

Pond 2 3.3 

River 1 1.7 

Well (Dug-outs) 3 5 

Wastewater  16 26.7 

Modern Irrigation System 0 0 

Total  60 100 

Source: Field Survey, 2021 
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From Table 3, the result of sources of water identified and analyzed showed 

that majority (55%) of the smallholder fluted pumpkin farmers use stream water 

for dry season vegetable production. From investigation, in the study area, there is 

a popular perennial and spiritual stream called “Ibii” that has never dried in the dry 

season. The farmers within the axis enjoy mass production of fluted pumpkin and 

other vegetables during the dry season using the source of water. This finding 

agreed with Obuobie (2003) who maintained that source of water or its quality is 

of little concern to farmers but what is important to them is its uninterrupted 

availability and that they do not have to pay for it. Other sources of water used in 

dry season production of fluted pumpkin were wastewater (26.7%), bore-hole 

(8.3%), well or dug-outs (5%), pond (3.3%), and river (1.7%) of the respondents 

respectively. Another significant proportion of irrigation water in the study area is 

wastewater. This finding agreed with Hussain et al (2001) report on estimates that 

at least 20 million hectares in 50 countries are irrigated with raw or partially 

treated wastewater. And also, Smith and Nasr (1992) who estimated that one-tenth 

or more of the world’s population consumes foods produced on land irrigated with 

wastewater. This finding disagreed with Buechler (2004) who observed that in hot 

climates with long dry season, high rates of evaporation cause wastewater to be 

more saline with high total dissolved solids concentration which may restrict the 

variety of crops that can be cultivated. Some percentages of the farmers patronize 

bore-hole owners at N10 per 25litres gallon, hence the researcher’s standard for 

measuring water quantity and average cost in the study area. 

Constraints on Profitable Fluted Pumpkin Production in the Study Area 

The constraints on profitable fluted pumpkin production in the study area 

were identified, analyzed and classified under production, economic and 

managerial constraints and presented in Table 4. A factor was considered a 
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constraint on profitable fluted pumpkin production if loaded at least up to 0.400 in 

relation to the Kaiser’s rule of thumb of ≥0.4. 

 

Table 4: Principal Component Analysis of Constraints on Profitable Fluted 

Pumpkin Production in the Study Area (n=60) 

S/N Constraints Production Economic Managerial 

1. Inadequate improved varieties of 

seed 

0.518 -0.216 0.0125 

2. High cost of inputs -0.0925 0.526 0.0715 

3. Inadequate extension contact 0.036 0.0935 0.5885 

4. Nature of land ownership 0.043 0.052 0.526 

5. Pests and diseases 0.455 0.0145 0.194 

6. Instability of product prices 0.123 0.4655 -0.0128 

7. Poor market information 0.1332 -0.218 0.563 

8. Poor feeder road 0.581 0.0385 0.042 

9. High cost of transportation 0.152 0.4635 0.1255 

10. Poor implementation of 

Government policies 

0.4375 -0.107 0.0325 

11. Lack of irrigation facilities 0.346 0.1362 0.518 

12. Inadequate credit facilities 0.214 0.5331 0.063 

13. Poor storage facilities -0.192 0.2445 0.4065 

14. Lack of processing facilities 0.0698 0.349 0.5162 

Source: Field Survey, 2021 

 

From Table 5, the factors that were classified as production constraints were 

inadequate improved varieties of seeds (0.518), pests and diseases (0.455), poor 

feeder roads (0.581) and poor implementation of government policies (0.4375). 

Also the economic constraints were high cost of inputs (0.526), instability of 

product prices (0.4655), high cost of transportation (0.4635) and inadequate credit 

facilities (0.5331). Furthermore, the managerial constraints were inadequate 

extension contact (0.5885), nature of land ownership (0.526), poor market 

information (0.563), Lack of irrigation facilities (0.518), poor storage facilities 

(0.4065) and lack of processing facilities (0.5162). These findings were in line with 

the findings of Nwibo and Okories (2013), who used same procedure to isolate and 
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categorise agricultural constraints into production, economic and managerial and 

maintained that these constraints hinder production processes in their different 

categories.These findings agreed with Nwosu, Onyeneke and Okoli, (2012) whose 

work reported lack of credit facilities, lack of availability of inputs, pests and 

disease infestation, inadequate information about input and output prices, and poor 

road network respectively as constraints on profitable fluted pumpkin production. 

This was consistent with Onyebinama (2004) who reported that farm input markets 

face several constraints which range from accessibility and affordability of inputs 

owing to its high prices, though governments subsidizes the farm input but it 

always arrives very late and therefore leaves farmers at the mercy of open market 

traders. Nwachukwu (2008) reported that one of the major constraints facing 

smallholder farmers were lack of fund to actually plan and execute their 

agricultural undertakings. This result agreed also, with Swindell (2005) who 

reported that the produce of farmers face the problem of price fluctuations, as such 

produce are not sold at prices that would cover cost of production let alone leaving 

surplus to cover or pay for the efforts of the farmers. This finding is in agreement 

with the findings of Karunwi and Ezumah (1988) who identified the major 

constraints to increase production and processing as high cost of transportation, 

lack of capital and market uncertainty and the tedious operations of processing. 

The result of poor extension contact concurs to the finding of Unammah (2003) 

who reported that poor ratio of extension agent to farmers in most developing 

countries resulted in farmers not having access to improved technologies. 

Regarding nature of land ownership, this finding is consistent with findings of 

Spencer (2002) who stated that smallholder farmers in Nigeria have remained 

subsistent oriented due to inadequacy of resources as well as the system of land 

ownership, thus, need assistance to rise beyond subsistence level.The results 
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agreed with Mustapha et al. (2016), FAO (2006) who reported pest and diseases, 

inadequate credit facilities and high interest rate, perishability of produce, water 

shortage and lack of ready market as major constraints on profitability of vegetable 

production. Okpeke and Adaigho (2016) agreed with this finding as they reported 

lack of access to credit facilities, high cost of transportation, lack of storage 

facilities, and scarcity of viable seeds as major constraints, thus classifying 

seasonality in production, problem of land acquisition, price fluctuation, and pest 

and disease infestation as minor constraints in disagreement to this finding. Ogisi, 

et al. (2014) agreed with this finding that unpredictable market, high cost of 

labour, problem of storage and land acquisition, seed scarcity, lack of equipment 

and high cost of transportation were serious constraint to fluted pumpkin 

production. Goni, et al. (2013) generally agreed with the findings of this work that 

rain-fed agriculture is the most common practice in Nigeria as more than three 

quarters of the country’s agricultural area is rain-fed and subsistence in nature and 

maintained that, rain-fed agriculture can no longer cope with the increasing food 

demand throughout the year as a result of growing population coupled with climate 

change. This made rain fed agriculture unreliable as well as unpredictable and 

therefore has to be supplemented with irrigation for effective agricultural 

production to be realized. 

Conclusion 

From the findings of the study, the smallholder fluted pumpkin farmers in 

the area were still young and were majorly married females with sizeable 

households, had secondary education with few years of farming experience, small 

land holdings and majorly none member of cooperatives, with low frequency of 

extension contact and meagre annual farm income. The benefit-cost ratios of 1.88 

and 2.18 showed that every N1 invested on fluted pumpkin production, return on 
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investment were 88k and N1.18 respectively implied that wet and dry season 

smallholder fluted pumpkin production in the area were profitable and shepherd 

future of 53.2% and 45.8% respectively implied high economic efficiency for wet 

and dry season smallholder fluted pumpkin production in the study area. 

Recommendations 

Based on the major findings of the study, the following recommendations 

were made; 

1) To obtain farm resource inputs and other farm implements at subsidised 

rate from the government and non-governmental organisation, farmers are advised 

to join cooperative societies.  

2) Extension agents in the area should be encouraged by providing 

favourable conditions of service to promote quality extension service delivery  

3) All season production of fluted pumpkin should be through modern 

irrigation facilities. 

4) Modern storage and processing facilities should be provided to reduce 

deterioration and postharvest losses of the produce. 
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Abstract. The “Transitional period” occupies a special place in the history 

of old Georgian Literature. It is at this time, at the turn of the XVIII - XIX 

centuries, when the great changes in the political or spiritual life of the Georgian 

nation are marked, which have radically changed the public life of the Georgians 

and, to some extent, the consciousness as well. These changes were followed by the 

greatest literary event of the XIX century, Georgian Romanticism, the 

chronologically preceding period of which the so-called “Transitional period” 

coincides with the existence of a directly preceding literary phenomenon of 

Romanticism in Europe, known as “Preromanticism”. 

Therefore, this period is a kind of “preparatory” stage for Romanticism and, 

quite logically, is considered as “Preromanticism”. Representatives of Georgian 

“Preromanticism” and later Georgian Romanticists of the XIX century translated 

and introduced to the public the works of Voltaire, Rousseau, Cornell, Racine, 

Lafontaine, Hugo, Mickiewicz, Heine, Derzhavin, Pushkin, Lermontov and others. 
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European literary and thinking traditions and forms of expression were 

reflected in their work. Democratic values related to state thinking came from 

Europe. 

Therefore, the question is, to what extent did “Europeanism” manage to 

“Europeanize” Georgian literature, if it, as such, had taken place in our 

literature? 

Georgian Romanticism, like Preromanticism, originated on national ground, 

however, both Georgian and European Romanticism and Preromanticism have 

common theoretical foundations. The essence of Georgian Preromanticism and 

Georgian Romanticism was determined by three things: the national-literary 

tradition, the socio-political situation in Georgia and the European literary-

philosophical thinking. 

Keywords: literature, romanticism, translation 

 

So-called “Transitional period” occupies a special place in the history of old 

Georgian Literature. It is at this time, at the turn of the XVIII - XIX centuries, 

when the great changes in the political or spiritual life of the Georgian nation are 

marked, which have radically changed the public life of the Georgians and, to 

some extent, the consciousness as well. These changes were followed by the 

greatest literary event of the XIX century, Georgian Romanticism, the 

chronologically preceding period of which the so-called “Transitional period” 

coincides with the existence of a directly preceding literary phenomenon of 

Romanticism in Europe, known as “Preromanticism”. It is noteworthy that the term 

“Preromanticism” was first introduced in French literature by Daniel Monroe and 

refers to the period from publication of Rousseau’s “New Eloise” up to 1824, that 
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is, the period that preceded and even conditioned Romanticism. The term 

“Preromanticism” replaced “Sentimentalism”. 

As is well known, Romanticism is the logical continuation of the literary 

direction that is called “Sentimentalism”, Sentimentalism is the firstborn of 18th 

century of the English reality. Instead of the mind as the source of cognition, by 

recognizing the feelings, by contrasting rational and emotional categories, and by 

giving preference to the latter, Sentimentalism has sharply opposed Classicism. 

Unlike the classicists, the sentimentalists’ orientation was directed not at 

pompous performances or great tragedies, but at depiction of everyday, ordinary 

events. They rejected the prevalent manner of writing according to pre-established 

rules and relied entirely on their own feelings and fantasies. The sentimentalists 

rejected the theory of classicism – about the necessity to maintain a strong 

boundary between “low genres” and genres. They preferred the genres that gave 

the writer more opportunity to naturally express the feelings of their own or of the 

characters of the work. 

Sentimentalism is a complex and contradictory phenomenon. As an 

ideological-artistic orientation of the XVIII century, it cannot be equated with the 

Enlightenment at all, moreover, in a number of cases Sentimentalism foresignified 

Enlightenment philosophy crisis (e.g. in England), involving motives that were 

unknown and detrimental to the historical optimism of the enlighteners, although it 

differently manifested itself in different European countries: The sentimentalists’ 

works in England contained mood of socialism, skepticism and pessimism 

(Goldsmith’s “Abandoned Village”, Young’s “Night-Thoughts”, etc.); in France 

and Germany Sentimentalism largely merged with the enlightenment literature, 

which made it significantly different from English Sentimentalism. Clarion calls, 

active, free action of individuals, etc. have already been mentioned here. However, 
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both French and German sentimental literature mentions motifs characteristic of 

English Sentimentalism (e.g.: Goethe’s “Sorrows of Young Werther”): idealization 

of passive feelings, excess of emotions, and so on. In the works of Jean-Jacques 

Rousseau, revolutionary protest is combined with a criticism of the idea of 

progress and civilization. 

It is noteworthy that it was Jean-Jacques Rousseau, this greatest enlightener, 

who is considered as one of the first romanticists in the world literature. His world-

famous novel “Julie or the New Heloise” was considered by romanticists as a 

“poem written as prose” and compared to Mozart’s music. The New Heloise is 

thought to have been written under the influence of the novel “The Adventures of 

Clarissa Harlowe or the Young Lady” by the famous English sentimentalist 

Richardson (1689 - 1761), however, Rousseau introduced many novelties in the 

novel and with its help he became the first apologist for freedom of human feelings 

and their beautiful inner world in the whole world. 

The works of Jean-Jacques Rousseau, especially his famous philosophical 

treatises, were translated into Georgian by famous writers, educated nobles and 

public figures of the “Transitional period”. Rousseau’s name is first mentioned in 

one of the poems of the poet Dimitri Tumanishvili. 

In 1800, the youngest son of Erekle II, Pharnaoz Bagration (1772-1852), 

translated “Thoughts on different subjects. By J.J. Rousseau”, in which Rousseau’ 

viewpoint on God, conscience, virtue, benevolence, and other matters are given. 

It has been established that David Bagrationi’s work “New Sheikh” was 

created under the influence and inspiration of Jean-Jacques Rousseau “Julie or 

New Heloise”. It should be noted that the translation of Al. Chavchavadze’s of the 

treatise is guided by Rousseau’s ideas from beginning to end. 
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Despite Rousseau and the great influence of French literature of this period 

in general on his contemporary literature in various countries, England is still 

considered as a classic country of Preromanticism. 

Literary interpretation of European or Russian ideological movements is 

obvious in the Georgian literature of the “Transitional period”. Samples of this are 

“Republican” ideas, the apologetics of the educated absolutism, the manifestation 

of Voltairianism and Lutheranism, the obsession with Bonapartism, the 

Encyclopedism, and so on. As a result of direct or subconscious influence of these 

factors, the main theme of literature of the nineteenth century is the description of 

the complex spiritual feelings of the common man, social life and nature, its 

interest is directed at the humane upbringing of an individual, transformation of the 

family and the society according to the ideals of justice. Despite this common 

social interest, the writers of the nineteenth century are characterized by a more 

pronounced individuality, differ a lot from each other in thinking, themes, and style 

rather than majority of the representatives of ancient Georgian literature. The main 

themes of the old Georgian literature mostly consist of religious feelings, love of a 

woman and a man and heroic adventures. Artistic techniques blessed with 

traditions vary little with different authors. Its source of inspiration is the holy 

books and works of Persian poetry, however, from time to time in this literature a 

writer with a strong artistic individuality intrudes, who breaks recognized norms, 

updates themes and acts as a reformer of the erudite literary language through folk 

speech. Such are some hagiographers, historians, and most of all - Shota Rustaveli, 

Sulkhan-Saba Orbeliani and David Guramishvili. 

It is noteworthy that both old and new Georgian literature, both religious and 

humanistic, both erotic and social-reformist, have common features, such as strong 
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patriotic consciousness and high moral idealism, both of which are the greatest 

moral factor in the development of Georgian culture. 

The “Transition period” from the old to the new Georgian literature actually 

develops many literary themes characteristic of the old writing, although this does 

not mean that the poets of the “Transitional period” did not create many new ones 

in terms of literature. 

The source of inspiration for the figures of this period is the genius creation 

of Rustaveli and the classic works of old Georgian literature. “Knight in the 

Panther’s Skin” still remains the criterion for evaluating true poetry. Every poet’s 

cherished dream is equality with Rustaveli. However, some figures of the 

“Transitional period” called “Knight in the Panther’s Skin”, a “flirtatious 

monument” and could not reconcile it with the clergy. Such a view had many 

opponents (including George XIII himself). Prince Ioane formulated a relatively 

correct understanding of Rustaveli's poem at that time in his “Kalmasoba”: “Knight 

in the Panther’s Skin” is exactly a moral education and whoever uses it, will bear 

that fruit.” 

This or that literary face, artistic method or style characteristic of classical 

writers is widely used in the works of the figures of the “Transitional period”. For 

example, the “realistic” principles (Archil, Peschangi), notable for the 

“Renaissance” period, also show themselves in the “transition period”. 

The literature of the “Transitional period” presents all the motifs and genres 

of poetry of the previous period: sadness and grief, world reproach, amour, 

friendship, satire, humor, pamphlets or various poetic comparisons, social and 

subjective moments, political destiny of people immigrated abroad, general 

philosophical reasoning. 
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The dominance of verse persists. “Transitional period” is characterized by a 

tendency of versifying prose works. During this period there is a part of versified 

Nativity, prayers, Life of Kartli and others. Saba, Mamuka, Guramishvili and 

Besiki are used for versification. There are new types of versification: laborious, 

egrisian, agrarian and a ring-like verse, introduced by Archil). 

The use of the poetic heritage of old literature is accompanied by new 

moments. In terms of the themes, new problems are encountered in parallel with 

the issues from the previous period: the issue of Russian domination in Georgia, 

the life of emigrants in Tsarist Russia, Fate of Georgia, etc. 

Old Georgian ecclesiastical and secular writings continue to exist in the 

literature of the “Transitional period”. Representatives of ecclesiastical literature 

are Iona Khelashvili, Anton II, Varlam Eristavi. Dramaturgy, epos and lyric poetry 

develop noticeably. The epos develops into subgenres such as novels, historical 

poems, didactic and adventurous works. 

The translation activities have been significantly strengthened. Works are 

translated from Russian to Georgian as well as from Georgian to Russian. The 

Georgian writers of the transition period have translated M. Lomonosov, Al. 

Sumarokov, G. Derzhavin, M. Chulkov, A. Nikolsky, V. Ozerov, Iv. Khemnitser, 

V. Ruban, V. Zhukovsky, N. Karamzin and Al. Pushkin. The writers of the 

European Renaissance and Age of Enlightenment are translated by and sometimes 

directly the writers of Russian literature. The works by Voltaire, Montesquieu, 

Condillac and other French enlighteners were translated by David Bagrationi 

(Batonishvili), Giorgi Avalishvili, David Cholokashvili, Iese Garsevanishvili, 

Ioane Batonishvili and Al. Chavchavadze. Some Georgian writers (D. Bagrationi-

Batonishvili, Gr. Mukhranel-Bagrationi, D. Tsitsishvili and others) even became 

followers of Voltaire. 
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As for the issue of translation from Georgian to Russian, “New Sheikh” was 

published in Russian during the “transitional period” (1804 “History of Georgia”, 

1812 “Journey” by R. Danibegashvili) and others. 

Folklore is experiencing a renascence. The writers use both translated and 

original folk art. Tbilisi folklore is developing – there are many ashughs in the 

mentioned epoch: Shamchi Melko, Ioseb Amiridze (Keshim Dardimandi), Stefane 

Fershangishvili and others. At the turn of the XVIII-XIX century es, the so-called 

“translated folklore” was established, the source of which, on the one hand, is 

traditional Oriental folklore, on the other hand – Russian verbal folklore and 

European poetic folklore intruding Georgian with its help. Russian folklore 

accompanied Georgian translations of mythological books. The authors of the 

mythological works are Dimitri Bagrationi, Solomon Leonidze, David Rector, 

David Bagrationi-Batonishvili. “Verbal folklore” in translations is called 

“community song”.  

“Transitional period” or Georgian Preromanticism develops translated 

folklore and mythology, through which it creates a qualitatively new stage for 

Romanticism through mastering of folk treasures and moments of proximity to 

nature. At the same time, for European Preromanticism the powerful connection 

with mythology and folklore is remarkable, which is presented by the most 

prominent work of this age the “Ossian Songs” preserved in the oral folk tradition 

of the Scottish Highlanders. The interest caused by “Ossian” in Georgia was great. 

There is an incomplete anonymous translation of Ossian in Georgian literature of 

the “transitional period” based on the Russian translation. “Two Scottish 

Community Songs” are also translated from Scottish folklore (from Russian 

sources) – by Giorgi Avalishvili and an unknown author “for the Scottish Vashti or 

Soldier Aspirations”, which was later used by Ioane Batonishvili. It should also be 
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noted that in the era of Romanticism we already pay special attention to folklore 

(this period belongs to the production of the first records of the myths of 

Amiraniani and Medea by the representative of Georgian Preromanticism, 

Teimuraz Bagrationi in his famous work “History from the beginning of Iveria”… 

published in Petersburg in 1848). Moreover, there are quite enough examples of 

interpretation of national folklore in Georgian Romanticism, however, national 

mythology is less visible here. Russian and European Romanticism widely uses the 

forms of ancient and national mythology. As for Georgian Romanticism, the topic 

of other mythological characters other than Amiran and Prometheus is not 

mentioned here. The latter is represented also relatively little (although Amirani’s 

topic, Amiran and Prometheus’s problem is of international importance in 

Georgian folklore). 

An important legacy has left us in the “transitional period” in the travel and 

memoir genre. The authors of the travel works are Gabriel Ratishvili, Nikoloz 

Onikashvili, Grigol patronymic Ioane Batonishvili, Grigol patronymic Ioane 

Bagration-Mukhraneli (poem “Grigoliani”), Rafiel Danibegashvili (published in 

Russian in 1818) Giorgi Avalishvili and Teimuraz Batonishvili. The content of the 

works is mainly a description of the life of Russia and Europe. 

Georgian emigrant groups living in Russia in the XVIII century and the first 

half of the XIX century experienced a significant increase. As it is known, during 

the “Renaissance”, due to various political events, Georgian kings and their 

relatives had to live at the court of the kings of Iran, Turkey and finally Russia. 

The Georgians abroad were actively involved in literary and social activities. This 

is the basis of Georgian immigration literature in Tsarist Russia. In the broad sense 

of the concept of “immigrant poetry”, almost all poets of the “transitional period” 
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can be considered as representatives of the immigrant culture, forasmuch as they 

left or were forced to leave their homeland and emigrate to Russia. 

This epoch is recognized by historians as the era of late feudalism, which 

implies the moment of the emergence of a new, bourgeois class in the heart of 

feudalism and, consequently, the emergence of the corresponding ideology. The 

works and the viewpoints of the critical European writers of feudalism are intruded 

in the Georgian literature of the Renaissance and in the public consciousness. In 

the XVII - XVIII centuries, many worthy followers of the great figures of the 

Renaissance and Enlightenment ages appeared in Georgia. Sulkhan-Saba 

Orbeliani, Vakhtang VI, David Guramishvili, Gaioz and David Rectors could be 

boldly set next to the European enlightener encyclopedists. The Georgian literary 

language of this period is rich in terms expressing revolutionary ideas: “Lutheran”, 

“Calvinism” (Calvin’s doctrine), “Freemasonry”, “Voltairianism”, “Poplica” 

(Republic), “Encyclopaedia”, “Party” and others. This stage of the Renaissance 

ages is evaluated by Sh. Nutsubidze as follows: “Due to the lack of public support, 

the influence of the West only affected the upper layers and only some of their 

representatives, the rush of the princes and other representatives of the aristocracy 

was thus prepared for Western science and philosophy, which opened the door to 

the French Enlightenment of the 18th century and, in particular, Voltairianism in 

Georgia.” 

It has been established that Luther had followers in Georgia (Mzechabuk 

Atabagi, a figure of the XVI century), as well as critics. For example, Archil (1647 

- 1713) wrote in his characterization of Luther and Calvin (1509 - 1584): “Luther 

strives for truth” (“Confused poems”), and “Calvin is a bad speaker”. 

Luther is mentioned in Sulkhan-Saba Orbeliani’s “Journey”, in various 

notices of Gaioz Rector, Ioane Rustvel Kobulashvili, Giorgi Avalishvili and Gaioz 
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patronymic Taka Baratashvili. Giorgi Avalishvili’s words express general tendency 

towards Luther at that time: 

“I do not believe what the Pope commands! I do not believe what Luther, 

Betsa and Calvin wrote, I do not believe in the Trinity”. 

As is well known, there was an event in Europe and Russia of the XVIII 

century that went down in history as “Freemasonry”. The spelling of the word in 

the main languages is as follows: in French – “Frank macons”, in English – 

“Freemasons”, in German – “Freimaurer”, and in Russian – “фармазон” (see A.S. 

Pushkin “Eugene Onegin”). The Georgian equivalent of this current 

“ფარმაზონი” (mentioned by the poet D. Saakadze) is derived from Russian. 

“Mason”, or “Freemason” literally means a free-spirited mason, handicraftsman. 

This term later acquired the meaning of a free thinker and expressed the lodge of 

free thinkers in Europe and Russia of the XVIII century. Freemasonry received the 

most perfect form in England, from where it spread to the whole continent of 

Europe and to Russia. The members of the Masonic lodge were Karamzin, 

Radishchev, I. Yelagin (considered as the Grand Master of the Russian Masonic 

Lodge and recognized at the Masonic World Center in England), A. Sumarokov, 

Ip. Bogdanovich, V. Lukin, I. Schwartz, P. Maikov, M. Shcherbakov, I. Lopukhin, 

N. Novikov, V. Zolotnitsky and others. 

It should be noted that Georgians participated in the lodges of the Russian 

Freemasons: M.P. Baratashvili, S. Dodashvili (although he diplomatically denies 

that he was not a member of the Masonic lodge), Donauri and so on. Among the 

immigrant writers the appeal of the poet Demetre patronymic Bakhuta Saakadze 

(XVIII c.) to Dimitri patronymic Giorgi Bagrationi (1746-1826) is known, where it 

is obvious that Freemasonry was famous in XVIII century Georgia. 
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As far as “Freemasonry” (“ფარმაზონობა”) was accused of “Denial of 

Christ” in certain circles of Georgians, accordingly, some considered it as an 

atheistic movement. 

Although “Freemasonry” meant being a follower to Voltaire, by its mystical 

character it was a phenomenon of religious content. The representatives of this 

doctrine used Solomon’s “Ecclesiastes”, “Psalms” – “Davitni”, rich biblical lyrics. 

“Denial of Christ” is unimaginable for the members of the Masonic lodge, despite 

their active participation in the Enlightenment movement and the event of 

encyclopedism. Moreover, Freemasonry, which was finally banned in Russia in 

1822 (its radical opponent was Catherine II), acknowledges the supreme power of 

God as its Creator. It is against hierarchs only. According to the Freemasons, faith 

needs no mediator, they are the archenemies of the “spiritual fathers”. Symbolism, 

allegory (Иносказание) ritual lyrics were common among Masons. Many 

members of the Masonic community who followed the enlightenment philosophy 

soon became ardent opponents of the enlighteners. 

While describing the “Transitional period”, R. Siradze notes: “The transition 

of the period means that it can be attributed to both the old and the new. But there 

is also a natural question – if we evaluate this period as a whole, what tendency can 

we consider to be leading in it?” And then he adds: “This period was called 

“transitional” for obvious reasons, at that time some streams of the old writing 

were preserved, but a new writing had already begun. In general, great changes 

took place at this time, the like of which are rare in the history of Georgian 

literature”. [1]. 

The main novelty was the establishment of a new “I” in literature, i.e. 

establishment of a new worldview, in short –entry of a new person, new 
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perceptions (it is a completely different issue, how perfectly this novelty was 

realized artistically). 

The question, which tendency should be considered as main in the 

“transitional period” (among other factors), is answered by a correct understanding 

of the event that has been established in the history of literature by the term 

“Europeanism”. We’d also emphasize that the priority among the “sudden 

changes” of this time belongs to it. 

“Europeanism” as a term has been repeatedly deciphered in the scientific 

literature. Fr. Nietzsche’s definition is interesting, insofar as “European” and 

“modern” or “current” are mutually adequate, synonymous concepts. It even 

expands the cultural-historical and even geographical boundaries of the 

“European” to such an extent that it refers to America as the “daughter of 

European culture”. However, for Nietzsche, “even in Europe our cultural term 

includes not distant and all peoples, but only those who have a common past – in 

the form the Greek and Roman worlds, of the Bdible and Christianity”. 

In the confrontation of Eastern and Western cultures, the moment of 

recognizing the priority of either of them is excluded. This controversy is 

extremely conditional. European culture owes Oriental, namely Arabic art or 

science a lot. In this respect, Eastern culture is a much more original phenomenon 

than Western. 

Despite the large number of contradictory opinions, we agree with the 

opinion that Georgian literature is of an outlined European nature from the very 

beginning. Mario Pique, the Italian translator of “Knight in the Panther’s Skin”, 

wrote: “Georgia has always had its eye on the West, which is an almost extreme 

branch between Iran and Turkey”. And although Georgia is an “extreme branch” of 

Europe, here, as in all countries with high culture, not only the events opposite of 
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the common Eastern norms were observed, but also the common European. As 

paradoxical as it may sound, these deeply national events closely connected 

Georgia with the common intellectual life of the mankind. 

The principle of spiritual maximalism is fundamental in the concept 

“European”. It is this particular aspiration to reflect the personal-individual world 

of a human being that distinguishes the notions of European literature from 

Oriental literature. Here not the physical, external parameters create the criterion of 

beauty, but the beauty of the inner, mental, essential values. Western civilization is 

an identical phenomenon of Christian civilization, and in the Christian conception, 

according to Hegel, “a man as such is free, the freedom of the spirit is a 

fundamental feature of his nature”. 

The actualization of the interest in the psychic content of human existence is 

a key feature of the Western aesthetic tendency that defines the peculiarity 

established by the term “Europeanism” in art. 

Therefore, the question is, to what extent did “Europeanism” manage to 

“europeanize” Georgian literature, if it, as such, had taken place in our literature? 

Georgian literature had been genetically related to European literature from 

the very beginning. The proof hereof is even its brilliant hagiography and 

hymnography. And the Renaissance age is a completely new stage in formation of 

the Georgian phenomenon of “Europeanism”. Prior to that, it was carried out with 

the introduction of Christianity, which, in some sense, would imply “Europeanism” 

in Georgian thinking. 

Aestheticization of thinking is considered to be a novelty of the Renaissance. 

Its general theoretical starting-point is the maximum closeness of true philosophy 

and theology. The new interpretation of the doctrines of “two kinds of wisdom”, 

the synthesis of earthly and theological wisdom, led to universalization of 
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Renaissance thinking. The inner contradictions of the Renaissance are the search 

for world harmony, the pursuit of the agreement of the higher and external (higher 

and this world) wisdoms, obtaining anthropocentrism, confrontation of aesthetic 

individualism or subjectivism with abstract monumentalism (action-extreme 

expansion of space is meant). 

In the study of the phenomenon of the World Renaissance, many ideas have 

been expressed about the synthesis of the “Eastern” renaissance as about the 

precondition of the common renaissance institute. As it is known, Sh. Nutsubidze 

recognized Neoplatonism as the basis of the Renaissance. Sh. Nutsubidze for the 

first time in the theory of the “Eastern Renaissance” presented the similarity of the 

“Knight in the Panther’s Skin” with the Western literature on the basis of 

Areopagitica. Old Georgian literature typologically belongs to the Western group 

of literatures. Thus, the Ilia’s understanding of the term “Europeanism” implies, on 

the one hand, the spreading of the Enlightenment ideology here, and, on the other 

hand, the beginning of the structural changes of the Georgian traditional 

versification, which is related to the works of D. Guramishvili. 

In the XIX century, new Georgian literature begins with Romanticism, 

which naturally continues the great traditions of old literature and is the next stage 

of its development. 

At the turn of the XVIII-XIX centuries, with the loss of Georgian national 

independence and the violation of the highly privileged status, the pessimistic-

nostalgic mood in the works of King’s poet children (Mariam, Ketevan, Mirian, 

David Bagrationi) intensified to the extreme. The beginnings of Georgian 

Romanticism inside the immigrant poetry significantly deepened in their poetry. 

These beginnings have a long history in Georgian literature, but this fact in itself 

does not mean the existence of Romanticism as a literary phenomenon in ancient 
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Georgian literature. As J. Chumburidze notes: “Romanticism and realism have 

always existed in literature, but certainly not as an established direction, not as a 

school. Better, romantic and realistic tendencies have always had place in 

literature, but one is romantic sentiments and the other is romanticism as a certain 

style as a certain literary direction, which begins theoretical formulation and which 

dominated due to certain social conditions. In this way, it belongs to the late 18th 

and early 19th centuries”. [2]. 

The romantic direction that covered the entire civilized world is known to be 

the achievement of Christian, European countries. For non-Christian people it is a 

subject of training and infatuation. Non-European peoples did not take a creative 

part in this event. Thus, they remained beyond the literary, aesthetic or ethical 

norms of Romanticism. The traditions of Christian literature, the chivalrous poetic 

romance idealized in the courtly love of the medieval West, and the poetic spirit of 

Catholicism are recognized as the precondition of Romanticism in Europe. 

Numerous literary works on these issues exist in the form of the essays of the first 

theorists of Romanticism (Germaine de Staël, H. Heine, Renan, Carlyle, Shelley, I. 

Tenn, B. Brandes, Brunwitter, etc.). 

The main characteristics of the romantic direction are subjectivism, 

individualism (although these signs have distant roots in the history of European 

literature) and, most importantly, the primacy of the emotional beginning over the 

mind, the intellect. 

The painful sensation of the feebleness of the human mind has led to a kind 

of turning to the spiritual values that have been the main subject of Enlightenment 

criticism. This was one of the natural reasons for the great interest of the 

romanticists in the Middle Ages and, moreover, in the spiritual culture created by 

Christianity. 
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The area of spread of Romanticism is wide. It is noteworthy, that on each 

particular culturally complete national ground, the romantic direction takes on its 

own national expression. The emergence of Romanticism in Georgian literature is 

the result of the organic development of its national literature. Poetic spirit, 

mysticism and chivalrous poetic romance is strongly expressed in the centuries-old 

Georgian literature, which dates back to the Middle Ages. Georgian medieval 

literature ends in the XVIII century. It makes way to new literary tendencies, forms 

and directions, which, “coming from Europe, will naturally merge with the 

literature created in Georgian reality by its literary traditions”. 

As we have mentioned, the “Transitional period” from the “old” to the 

“new” period significantly deepens the beginnings of Georgian romanticism 

originated in the depths of the immigrant poetry. Therefore, this period is a kind of 

“preparatory” stage for Romanticism and, quite logically, is considered as 

“Preromanticism”. Representatives of Georgian “Preromanticism” and later 

Georgian Romanticists of the XIX century translated and introduced to the public 

the works of Voltaire, Rousseau, Cornell, Racine, Lafontaine, Hugo, Mickiewicz, 

Heine, Derzhavin, Pushkin, Lermontov and others. 

European literary and thinking traditions and forms of expression were 

reflected in their work. Democratic values related to state thinking came from 

Europe. 

Georgian Romanticism, like Preromanticism, originated on national ground, 

however, both Georgian and European Romanticism and Preromanticism have 

common theoretical foundations. The essence of Georgian Preromanticism and 

Georgian Romanticism was determined by three things: the national-literary 

tradition, the socio-political situation in Georgia and the European literary-

philosophical thinking. 
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The importance of the “Transitional period” or Georgian Preromanticism in 

the emergence and development of new Georgian literature is very great. One of 

the most significant novelties of the new Georgian literature was that it was 

connected with the official beginning of the translation of lyrical poetry in our 

country. Such a tradition did not exist before. Epos and works of religious-

philosophical content were mostly translated. Translated literature was also 

important in the formation of new Georgian literature from an artistic-stylistic 

viewpoint due to its typological relation to Romanticism. 

 

References: 

1. Siradze R. (1978). kartuli estetikuri azris istoriidan. [From History of 

Georgian Esthetic Thought] Tbilisi: Khelovneba.  

2. Chumburidze Dj. (2001), Kartuli prozis istoriidan. [From History of 

Georgian Prose] Tbilisi: Tbilisi University Publishing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.wayscience.com/en/home/


151 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

Economic sciences 

 

THE POSSIBILITIES ON THE USE OF THE SPEARMAN 

CORRELATION COEFFICIENT 

 

Wiśniewski Jerzy Witold 

Nicolaus Copernicus University in Toruń (Poland)  

Department of Econometrics and Statistics 

Full professor (prof. dr hab.) 

Jerzy.Wisniewski@umk.pl 

 

Abstract. The Spearman correlation coefficient, sometimes called the rank 

correlation coefficient, which can be considered an accurate term, is used 

relatively often in the practice of statistical research and in statistics didactics. It 

often happens that the term ‘rank correlation coefficient’ is used, which raises 

elementary reservations. The Spearman correlation coefficient is a special case of 

the Pearson correlation coefficient for a pair of random variables with 

observations expressed as sequences of n natural numbers. Natural numbers 

cannot be equated with ranks, however. Natural numbers, in this case classified as 

the results of quotient measurement, are not equivalent to ranks, which result from 

measurement in a weak (ordinal) scale. This means that the Spearman correlation 

coefficient cannot be used for rank analysis, but for natural numbers only.  

In the practice of statistical research, the need to analyze the results of rank 

measurement arises relatively often. The Spearman correlation coefficient, 

sometimes called the rank-order correlation coefficient or the rank correlation 

coefficient, is one of the primary tools for such result analysis. While the term 
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‘rank-order’ is acceptable, the use of the term ‘rank correlation coefficient’ for the 

Spearman correlation coefficient is inaccurate. Appropriate transformation of the 

Pearson correlation coefficient for a pair of detailed series with observations 

expressed as strings of natural numbers yields the Spearman correlation 

coefficient.  

It has long been known that the Spearman correlation coefficient is a special 

case of the Pearson correlation coefficient. The Spearman case concerns a pair of 

sequences of natural numbers, which inherently belong to ratio scale measurement 

results. The physical similarity of a sequence of n natural numbers to a sequence of 

n ranks results in the erroneous treatment of ranks as strong scale measurement 

results. As such, the Spearman correlation coefficient is commonly misused in the 

literature as a rank correlation coefficient. This fails to recognize the equivalence 

of the Spearman’s and Pearson's correlation coefficients. Treating the Spearman 

correlation coefficient as a rank correlation coefficient results in direct application 

of the Pearson correlation coefficient to rank measurement, which many 

researchers fail to note.  

Keywords: rank measurement, measurement scales, Spearman correlation 

coefficient, Pearson correlation coefficient 

 

Introduction 

In the practice of statistical research, the need to analyze the results of rank 

measurement arises relatively often. The Spearman correlation coefficient, 

sometimes called the rank-order correlation coefficient or the rank correlation 

coefficient, is one of the primary tools for such result analysis. While the term 

‘rank-order’ is acceptable, the use of the term ‘rank correlation coefficient’ for the 

Spearman correlation coefficient is inaccurate. Appropriate transformation of the 
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Pearson correlation coefficient for a pair of detailed series with observations 

expressed as strings of natural numbers yields the Spearman correlation 

coefficient. 

 

The spearman correlation coefficient specifics 

The so-called Spearman ‘rank correlation coefficient’, commonly used in 

such situations, has been transformed from the Pearson correlation coefficient for 

the case of sequences of a pair of natural numbers with n observations. The 

Pearson correlation coefficient, written in its general form:  
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takes the following form for the pair of variables Xi and Xj: 
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When the observations on the variables Xi and Xj are natural numbers 

(Obviously, observations in the form of natural numbers don to act as ranks here 

but are numbers on a quotient scale. Such cases, however, are extremely rare in 

statistical and econometric research.), i.e., xit=1,...,n, xjt=1,...,n (t = 1, ..., n), then 

the correlation coefficient (2) transforms into the Spearman coefficient:  
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which can be easily proved. In the above formula, dt denotes the differences 

between the observations of simultaneous values of a pair of random variables in 

the form of natural numbers (t = 1,...,n). As such, coefficient (3) can be used, when 
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the observations on each pair of the variables are natural numbers belonging to the 

results of ratio measurement. 

Suppose that the observations on variables X and Y form sequences of 

natural numbers with n observations, that is, xi = 1, 2, ..., n and yi = 1, 2, ..., n. The 

sums of the observations on the two variables in such case are as follows (Cf. 

Steczkowski J., Zeliaś A. (1981): Statystyczne metody analizy cech jakościowych 

[Statistical methods for analysis of qualitative characteristics], PWE, Warszawa, p. 

18.):  
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The arithmetic means of the observations on both variables are thus equal: 
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Using formulas (4) – (7), the following equality can be easily demonstrated: 
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Application of the Spearman correlation coefficient for a pair of variables 

with natural number observations is therefore equivalent to the use of the Pearson 

correlation coefficient. 
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Measurement scales 

For more than a quarter of a century, awareness of the existence of four 

measurement scales (measurement is addressed by metrology - a field of science, 

knowledge and technology covering everything related to measurement. "The 

subject matter of metrology encompasses all phases of measurement: establishment 

of a model of the object being measured and of what is being measured 

(measurand), design and development of a measurement system, execution of the 

measurement, and elaboration of the measurement result, including identification 

of the parameters characterizing measurement inaccuracy. Metrology covers 

determination of the measurement units" [translated from the original in polish]. 

Cf.: Encyklopedia gazety wyborczej, vol. 10, compiled by polish scientific 

publishers Pwn, Kraków 2004, p. 628.) has been taking shape among the 

economist circles. Listing the scales according to the strength of numbers, i.e., 

from the weakest to the strongest, the following scales can be distinguished (The 

theory of measurement scales was developed by S. S. Stevens and published in his 

work: On the Theory of Scales Measurement, „Science”, Vol. 103, No. 

2684/1946.): 

- nominal, 

- ordinal (rank), 

- interval, 

- quotient (ratio). 

Scales: nominal and ordinal, belong to the weak category, while the other 

two make up a group of strong scales. Weak scales are primarily used to measure 

phenomena and processes of qualitative (descriptive) nature. They can also be used 

to transform strong scale measurement results, in order to eliminate unnecessary 

excess of information.  
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Measurement in weak scales 

The numbers which we deal with nowadays most often belong to nominal 

scale measurement results. They act as identifiers, which allow to distinguish 

between various objects or the characteristics thereof. People are described by such 

numbers since the very moment of birth. The first such number is the PESEL 

number, associated with the date of birth. Entering adulthood, each citizen receives 

a Tax Identification Number (NIP), assigned by the revenue service. When in 

schools and colleges, students are assigned student ID numbers / student 

registration numbers. Phone users  are assigned corresponding phone numbers, etc. 

In a nominal scale, numbers are used to mark, identify or classify disparate 

categories (This issue has been widely discussed in the work: Wiśniewski J. W., 

Ekonometryczne badanie zjawisk jakościowych. Studium metodologiczne 

[Econometric study of qualitative phenomena. A methodological study], Nicolaus 

Copernicus University, Toruń, 1986, Chapter I.). The resulting numbers act as 

symbols, usually replacing names or verbal descriptions. Permissible relations 

between numbers in this scale exclusively entail: a) an equality of the elements 

within distinguished categories, e.g., a = b; or b) an inequality of disjoint 

categories, e.g., b ≠ c. The only arithmetic procedure acceptable is counting, which 

essentially results in a natural number. In terms of statistical techniques, only those 

based on counting are allowed. 

With regard to nominal scales, attention is drawn to a special case - a 

dichotomous scale, which is commonly used in statistical research to isolate pairs 

of disjoint categories. Simultaneous definition of variant A of the phenomenon 

under consideration enables event classification in a variant form: A or Ā (not A). 

Assignation of the number 1 to each observation A, and the number 0 to 

observation Ā, results in the so-called zero-one variable. 
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In an ordinal scale, numbers are ranks, denoting the order of elements or the 

properties of a phenomenon. The ranks represent not only the elements’ equality or 

inequality, but also their ordering with respect to the property under consideration. 

The categories of the phenomenon considered are disjoint in this case. Numbers on 

this scale are comparable in terms of the modulus. Nevertheless, they have relative 

(not absolute) significance only, for the distances between the ranks are not known. 

What is more, the distances between adjacent ranks are not equal. It is therefore 

possible to compare the ranks, by finding both equality relations as well as ‘greater 

than’ and, what follows, ‘less than’ relations, e.g., a > b > c > ... > z. There is no 

way to determine the distance between the ranks, that is, to establish how much 

they differ. 

It is worth noting the possibility of objective and subjective measurement. 

Existence of a standard, to which the object or characteristic measured is 

compared, allows for an objective measurement result. Such cases are encountered 

at measurements that produce results expressed in physical units, e.g., weight, 

length, volume, value in monetary units. Lack of a precisely defined standard 

results in measurements of subjective character. Any attribute measurements based 

on asking the respondents to categorize given characteristics in terms of e.g., 

importance, providing results in the form of ranks, belong to subjective categories. 

Arithmetic operations on numbers in various scales  

Any arithmetic operation (addition, subtraction, multiplication, division) is 

permitted on series of numbers with the following characteristics: 

a) the natural zero for a given attribute is known, 

b) the distances between the numbers are known, 

c) the distances between adjacent numbers are unitary and identical for each 

adjacent pair.  
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All these properties are possessed only by numbers belonging to the results 

of ratio (quotient) measurement. Division in particular requires the series to 

possess each of the properties listed above. Unknown natural zero in a series 

prevents determination of the ratio of a pair of numbers. For instance, Celsius scale 

temperature results do not allow for two temperatures to be compared as a 

quotient. If, on a given day (at a certain place), the temperature at 10 a.m. was 6o 

C, while on the previous day it was only 3o C at that hour, it cannot be concluded 

that the temperature on that day was twice as high as the day before. It can only be 

concluded that the temperature on that day was 3o C higher than the previous day, 

for the measurement result belong to an interval scale (In statistics and 

econometrics, the following operations are sometimes carried out: random variable 

normalization or standardization, resulting in the appearance of a ‘new’ zero in the 

statistical series, which is not a natural zero. As such, the normalized and the 

standardized variables belongs to interval measurement results, with all the 

consequences of this state of affairs), on which the natural zero is unknown. 

Addition and subtraction require conditions b and c, i.e., equal, unitary 

distances between adjacent numbers, to be met. Imagine a sequence of digits 

together forming a number: 566114602, where in the first case, the number 

represents net sales revenue of a joint-stock company (in PLN), in the second, it is 

the number given to an adult Chinese citizen based on the ordering by height, and 

in the third situation, it is the telephone number for the Department of 

Econometrics and Statistics at the Nicolaus Copernicus University. The same set of 

numbers, yet how different the meanings of each of the above numbers and the 

variety of analytical possibilities. The sales revenue value belongs to a quotient 

scale, which allows application of all arithmetic operations on a set of such 

numbers. The number in the ordering by height belongs to rank measurement 
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results and merely means that 566114602 Chinese citizens are taller (or not 

shorter) than the person indicated. No arithmetic operations on such numbers are 

permissible. The phone number, in turn, is only an identifier, allowing the person 

to whom it is assigned to be contacted; this number belongs to nominal 

measurement results. 

Let us focus on the results of rank measurement. A classic case of objective 

existence of ranks is the so-called uniformed services (army, police, fire 

department, etc.). Let us try to analyze the reasonability of summing up military 

ranks.  A colonel, as a rule, must wait a long time for promotion to the rank of a 

general, and only some officers of this rank become generals. Let us assume that 

the operation of rank addition is permissible. In such situation, a father with the 

rank of a colonel could enroll his son in a non-commissioned officer school, 

allowing him to obtain the rank of a corporal. After obtaining the rank of a 

corporal, the son abandons his rank to his father, for whom addition of the rank of 

a corporal opens the possibility of obtaining the rank of a general. Is there any 

logic in this? Only apparent. Such an operation is impossible, for ranks are not 

additive. Note the varying distance between different military ranks. The distance 

between a brigadier general and a general is much greater than the distance 

between a second lieutenant and a lieutenant, although in both cases, we are 

dealing with rank adjacency. Summation of ranks, therefore, leads to absurd 

results. This means that determination of the arithmetic mean given by formula (5) 

is not permissible for a number of ranks. 

Subtraction of ranks can lead to absurdity as well. It is only permissible to 

determine the number of ranks to be climbed, from a certain rank to the target rank. 

For instance, in order for a captain to achieve the rank of a brigadier general, 

he/she must obtain four successive promotions to the ranks of a major, a lieutenant 
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colonel and a colonel, to ultimately become a general. It is recognized that the 

higher the rank, the harder it is to achieve. There is no linearity here, which would 

allow for any addition or subtraction of ranks. The fundamental issue, however, 

entails the lack of knowledge of the distances between the ranks, which prevents 

any arithmetic operations. 

Example of spearman correlation coefficient application 

The results of a rank measurement can essentially emerge in two ways. First 

- they can be obtained directly, by ordering the random variable of a rank nature. 

Second - ranks can arise from the transformation of strong scale measurement 

results, through giving up some of the information that was contained in a variable 

belonging, for example, to a quotient scale. 

Let us consider measurement of the correlation between trader productivity 

(yi) and his/her age (xi). The value of the Pearson correlation coefficient for this 

pair of variables is   The original variables have been transformed into 

ranks, whilst the traders were ordered by performance )y( i1 , from the highest to the 

lowest. The by-age ordering of traders )x( i1 has been arranged from the oldest (rank 

1) to the youngest (rank 30). The Spearman correlation coefficient value calculated 

for this pair of variables is   The Pearson correlation coefficient value 

for this pair of rank variables was calculated as well. It turns 

out that the use of the Pearson coefficient is sufficient to simultaneously obtain a 

result for the Spearman correlation coefficient. Note that after removing some of 

the information on the original variables )x,y( ii , by using the variables expressed 

in a rank form )x,y( i1i1 , the measure of the correlation between productivity and 

age increased from the level of 0.5938 to 0.8509. The resulting transformation of 

the original variables into ranks leads to a clearly different level of the correlation 

thereof (It may happen that the sign of the correlation coefficient changes as a 
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result of the replacement of the original variables by ranks, which implies a radical 

change, leading to a cognitive error). Transformation of variables, from a strong 

scale to a rank scale, should thus be approached with great caution. 

 

Table 1. Net sales revenues of MAX company traders from 2009 to 2011 (in 

thousand PLN) 

Trader no. (i) iy  

(thousand PLN) 
i1y  

(ranks) 
ix  

(years) 
i1x  

(ranks) 

1 912 30 25 28 

2 930 29 23 30 

3 933 28 25 27 

4 940 27 27 25 

5 945 26 26 26 

6 950 25 29 24 

7 952 24 24 29 

8 955 23 39 15 

9 960 22 30 23 

10 966 21 33 20 

11 967 20 34 19 

12 968 19 31 22 

13 970 18 32 21 

14 985 17 36 18 

15 990 16 40 14 

16 992 15 43 12 

17 998 14 45 10 

18 1000 13 46 9 

19 1020 12 56 1 

20 1025 11 54 2 

21 1030 10 49 6 

22 1060 9 37 17 

23 1100 8 38 16 

24 1160 7 44 11 

25 1204 6 50 5 

26 1260 5 41 13 

27 1304 4 51 4 

28 1406 3 52 3 

29 1511 2 47 8 

30 1620 1 48 7 

Σ 32013 465 1155 465 

Source: stipulated data 
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Statistical tools permissible in weak scales 

Many scientific works address addition and subtraction of ranks, 

determination of arithmetic mean or variance, etc., while only various statistical 

tools that are based on positional measures are allowed for ranks. Fractionation 

instruments, including appropriate statistical tests, are thus permitted. Rank 

measurement, in turn, does not allow for explicit use of correlation and regression 

analysis tools, due to the inadmissibility of arithmetic operations on numbers of 

this class. 

A question arises, therefore, of whether in the case of rank measurement 

researchers are helpless in the face of the questions posed regarding attribute 

interdependence or correlation? One effective solution may be to convert ranks 

into zero-one variables. This allows for analysis of attribute association 

(associations, counter associations). Suppose that a study of consumer behavior is 

being conducted, and the consumers are expected to rank the importance of certain 

product features. The results obtained for a specific feature (e.g., product 

durability) can be associated, for instance, with the respondents’ education (It is 

worth noting that the measurement results obtained for both variables are 

subjective in nature. The lack of a standard and one’s subjective feeling determine 

the importance of product durability to the consumer. The variety of bachelor's and 

higher diplomas results in a clear heterogeneity of the observation results on the 

variable characterizing the respondent's education.). Transformation of the ranks 

into a zero-one variable, so that number 1 is assigned to those observations on the 

variable Xj, for which the respondent indicated (In this case, the variable Xj 

obviously expresses the importance of product durability to the respondent) ranks 

1, 2 or 3, i.e.: 
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where t is the statistical observation’s number (respondent’s number), (t = 1, 

..., n). To test the association between product durability preference and the 

consumer's level of education, a specific level (type) of education must be 

distinguished, using another zero-one variable Xi, identifying type A education 

(e.g., college education, a bachelor's degree at the very least), that is, e.g.: 

  

 

In such a case, based on the below bivariate table, the following attribute 

association coefficient (9) can be used: 
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)DC(BA
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,                         (9) 

where: 

)nn)(nn(nA 0111101100  , 

)nn)(nn(nB 1000010011  , 

)nn)(nn(nC 0111010010  , 

)nn)(nn(nD 1000011101  . 

Association coefficient (9) has been transformed from the Pearson 

correlation coefficient, for the purpose of frequency analysis (Cf. J. Churgin, Jak 

policzyć niepoliczalne [How to count the uncountable], Wiedza Powszechna, 

Warszawa, 1985, pp. 20 – 28.) . It reaches classical values, i.e.,  It is 

also possible to test the significance of this association coefficient. 

Transformation of rank measurement results into zero-one variables (A shift 

to nominal scale measurement, resulting in a loss of some information, but 

increasing the analytical possibilities) increases the applicability of statistic and 
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econometric tools, compared to the potential of a rank scale. Having measurement 

results in the form of zero-one variables also allows for the use of regression 

models, for aggregate data especially (Cf. J. W. Wiśniewski (1986), Subchapter 4.2 

and Chapter 6, as well as (2009), Subchapter 6.6). It is therefore worth comparing 

the benefits of increased analytical capabilities in nominal scales, in terms of zero-

one measurement, against the loss of some of the information contained in the 

ranks. 

 

Table 2. Aggregate counts of observations on the pair of zero-one Xi and Xj 

 

Zero-one variable 

Xj  

Total xtj = 0 xtj = 1 

 

Xi 

xti = 0 n00 n01 n00 + n01 = qi 

xti = 1 n10 n11 n10 + n11 = pi 

Total n00+n10=qj n01+n01 = pj n=qi+pi=pj+qj 

Source: Wiśniewski J. W., Ekonometryczne badanie zjawisk jakościowych. 

Studium metodologiczne [Econometric study of qualitative phenomena. A 

methodological study], UMK, Toruń, 1986, pp. 59 – 60      

 

Conclusion 

It has long been known that the Spearman correlation coefficient is a special 

case of the Pearson correlation coefficient. The Spearman case concerns a pair of 

sequences of natural numbers, which inherently belong to ratio scale measurement 

results. The physical similarity of a sequence of n natural numbers to a sequence of 

n ranks results in the erroneous treatment of ranks as strong scale measurement 

results. As such, the Spearman correlation coefficient is commonly misused in the 

literature as a rank correlation coefficient. This fails to recognize the equivalence 

of the Spearman’s and Pearson's correlation coefficients. Treating the Spearman 

correlation coefficient as a rank correlation coefficient results in direct application 

http://www.wayscience.com/en/home/


165 

 

International Electronic Scientific and Practical Journal «WayScience», Vol. 5 (№ 1), 2022 (ISSN 2664-4819) 

of the Pearson correlation coefficient to rank measurement, which many 

researchers fail to note.  
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