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Abstract 

Antibiotic-resistance of Pseudomonas, Xanthomonas, Stenotrophomonas native soil 

strains were studied in current paper. The prevalence of their multi-drug resistant 

representatives was detected. For some strains the causes of plasmid-mediated resistance 

stability were disclosed. The presence of antibiotic modification blaOXA-10, catB7, aac(6’)II, 

aph(3’)IV genes (containing in Pseudomonas clinical strains) was detected on both plasmids 

and nucleoid of observed native bacteria. According to the results of research, tartaric acid 

(TA) new synthetic derivatives are effective against the multi-drug animal and human 

opportunistic pathogenic and phytopathogenic representatives of the studied bacteria. 

Cyclohexyl- substituted imide and complex salts of TA have demonstrated the maximal effect 

against all the majority of tested pathogens. Complex salts of TA are able to biodegradation 

by soil non-pathogenic P. chlororaphis group bacteria. According to preliminary screening 

data, their potential eco-toxicological safety was shown. 

 

Key words: tartaric acid derivatives, Pseudomonas, Stenotrophomonas, Xanthomonas, 

multi-drug resistance. 

 

Introduction 

One of the important problems of modern agriculture and healthcare is the struggle 

against the antimicrobial-resistant pathogens. Antibiotics since the moment of their discovery 

remains the predominant antimicrobial agents. Thus they are broadly used in various scopes 

of human activity  [1]. But the excessive usage of them fatally decrease the quality of food, 

agricultural production and finally is being transferred into healthcare problem [2]. The 

chronic usage of agricultural production which is overvalued by antibiotics led to formation of 

resistance increase in opportunistic pathogenic and pathogenic micro flora what potentially 

decreases the efficiency of infections antibiotic therapy. Besides, antibiotics have the range of 

various disadvantages, such as like the versatile side effects, up to acute and chronic disorders 

occurrence in patients [3].  

mailto:bbg.15.04@mail.ru


AGRICULTURE 

4 

Pseudomonas, Xanthomonas and Stenotrophomonas are very common microorganisms 

with a huge potential of adaptivity, which includes the high level of antimicrobial resistance 

too [4]. They are well-known as xenobiotic-resistant bacteria, which are able to 

biodegradation of various substances, such as like antibiotics, artificial toxic organic 

compounds like oil products, etc. being widespread on all the geographical zones of Earth 

planet, the mentioned bacteria are involved in various consumptions chains as reducers 

(decomposers) [5,6]. And due to their active participation to intra specific gene horizontal 

transfer, they can led to uncontrolled spread of antimicrobial resistance genes. The initial 

source of these genes are native bacteria of soil and water. For the representatives of these 

three genera the multiple mechanisms of antibiotic-resistance (chemical modification by 

enzymes, target modification, efflux systems, etc.) are well-known. Moreover, their genes and 

operons, which are responsible for antibiotic-resistance can be easily mutated by the pressing 

of antibiotics in case of clinical selection [7,8]. As a result, it might become a cause of a 

particular strain resistance diapason enlargement (such as like in case of mutant β-lactamases, 

which are not sensitive to clavulanic acid classical inhibitor. It might led to the formation of 

new strains of pathogens too. The most dangerous representatives of multi-drug resistant 

infections are different species of Pseudomonas and Stenotrophomonas which are 

opportunistic pathogens of agricultural animals (P. aeruginosa, S. maltophilia, etc.). The harm 

from the phytopathogenic species (P. syringae, X. beticola, X. vesicatoria, etc.) of the 

Xanthomonas and Pseudomonas is significant for crops too. And due to their high level of 

adaption the complex and combined agents of animal and plants production are often not so 

effective [9,10]. 

Thus, the search of novel classes of chemical compounds against the multiple resistant 

microorganisms is very actual. One of the direction in these research is the derivativeness of 

natural antimicrobial compounds, such as like organic acids [11,12]. That is why in NPUA, 

cyclic imides and complex amine salts of tartaric acid (TA) with improved antibacterial 

properties were synthesized and tested on more than 200 native strains of animal and human 

opportunistic pathogenic as well as phytopathogenic and non-pathogenic representatives 

Xanthomonas, Pseudomonas, Stenotrophomonas.  

 

Conflict setting and set of Methodology  

All the experiments were carried out with the support of the specialists of RA NAS SPC 

“Armbiotechnology” on strains form The National Collection of Microorganisms of 

Microbial Depository Center (MDC). Field tests were carried out with support of Institute of 

Fish Industry of the National Academy of Sciences of Belarus, the Scientific Center of 

Agrobiotechnology SNCO, Armenian National Agrarian University [13].  There were used 

the following strains of bacteria: P. aeruginosa, P. putida, P. putida, var. melanogenes, P. 

geniculate, P. chlororaphis (P. chlororaphis subsp. chlororaphis, P. chlororaphis subsp. 

aurantiaca, P. chlororaphis subsp. aureofaciens), P. taetrolens, P. syringae (P. syringae, pv. 

syringae, P. syringae pv. lachrymans, P. syringae, pv. tabaci), Pseudomonas sp., P. 

fluorescens, S. maltophilia, X. campestris, X. vesicatoria, X. beticola. On these bacteria 

different concentrations were tested (25mcg/mL, 50mcg/mL, 500mcg/mL) of 13 antibiotics of 

various classes and generations: penicillin/Pcn, ampicillin/Amp, amoxicillin/Amx, 

augmentin/Amc, cefixime/Cfx, ceftriaxone/Cro, azithromycin/Azm, ciprofloxacin/Cip, 

tetracycline/Tcn, chloramphenicol/Cam, streptomycin/Stp, gentamycin/Gnc, kanamycin/Kan. 

As a control there were used the following sensitive E. coli DH5α and antibiotic resistant 
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strains: E. coli DH5α/VOG16, E. coli DH5α /pUC18, E. coli DH5α /PEC7 [14,15]. Genetic 

analyses were carried out by plasmid and total DNA isolation by alkaline extraction and 

benzyl chloride usage. Isolated DNA was studied by 0.8-2.5% agarose gel electrophoresis 

with application of UV detection by ethidium bromide and bromophenol blue dyes. Plasmid 

analyses were carried out by electrophoresis and transformation due to Mandel’s method of 

chemically competent cells obtaining by low temperature centrifugation with presence of 

Calcium chloride. Antibiotic resistance genetic analyses were carried out by PCR analyses of 

antibiotic modification genes. Lipase and polyphenol oxidase (PPO) activities were identified 

on solid cultural media due to standard protocols, and measured by the appropriate zones of 

reaction product accumulation [16-18].  

The development of new and comparably safe antimicrobial agents is extremely 

significant. During the recent decades, antimicrobial properties have been studied for various 

organic acids: tartaric, lactic, citric, oxalic acids, etc. These substances are now successfully 

used in world practice for the production of environmentally friendly agrochemicals. TA is 

especially widely used, being the most common organic acid of plants. This compound, as 

well as its salts of alkali and alkaline earth metals, are considered safe food additives (E334 - 

E337, E354). Also, it is used both in free form and in amide forms [19]. That is why, in 

current paper the effect of a TA synthetic derivatives on more than 200 strains of 6 subspecies 

of 12 species of soil native Pseudomonas, Xanthomonas, Stenotrophomonas is considered.  

These substances were elaborated in Basic Research Laboratory of Agrarian Pesticides 

Creation & The Quality Control at National Polytechnic University of Armenia (NPUA) on 

the basis of natural tartaric acid obtained by purifying it from tartar, according to the 

technology proposed in our laboratory [20]. The antimicrobial effect and biodegradation 

potential were tested for Benzylimide of TA, Cyclohexylimide of TA, Phenylimide of TA, 

cyclohexyl complex amino salt of TA, benzyl amino complex salt of TA, phenyl amino 

complex salt of TA, ethamonlamino complex salt of TA (EACS). Microbiological evaluation 

of antibacterial activity and biodegradation potential of TA new derivatives were detected on 

different solid and liquid cultural media: 1% and 0.7% nutrient agar, L-broth, selective media 

with antibiotics, M9 mineral salt media with substituted carbon source due to standard 

protocols [21]. The ability of TA derivatives resistance spread was tested by the methods of 

transformation and PCR [22]. In silicon experiments were carried by the molecular docking 

with appropriate models of key role proteins of infection and pathogenicity of Pseudomonas, 

E. coli and other Gram-negative opportunistic pathogens. It was carried out due to the 

methodology, which was elaborated in Russian-Armenian University (RAU), the laboratory 

of structural bioinformatics and chair of General and Pharmaceutical Chemistry [23]. The 

statistical evaluation and verification of experiments were carried out due to standard 

protocols [24]. 

 

Research Results 

The results of cultivations series of more than 200 strains of Pseudomonas, 

Xanthomonas and Stenotrophomonas on various selective media have demonstrated the 

prevalence of antibiotic-resistance strains, and especially pun-drug and multi-drug strains.  

The wide spectrum of diversity of resistance to 13 studied antibiotics from β-lactam, 

aminoglycoside, fluoroquinolone, azalide macrolide, tetracycline and amphenicole classes 

was identified for animal and human opportunistic pathogenic, phytopathogenic and non-

pathogenic representatives of different species (tab. 1). In strains P. chlororaphis subsp. 
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chlororaphis 9171, Pseudomonas sp.9317 the presence of efflux system was identified. It is 

responsible for the resistance to gentamycin and kanamycin correspondently. In Pseudomonas 

sp. 9269 the same type of resistance is identified to azithromycin, in Pseudomonas sp. 9267 – 

to penicillin and ampicillin, in Pseudomonas sp. 9312, 9333 – to tetracycline, in Pseudomonas 

sp. 9325 - to ceftriaxone. 

The results of genetic research of the studied both antibiotic-resistant and sensitive 

strains have demonstrated the diversity of plasmid content in them (Fig. 1). According to the 

obtained results, some non-plasmid strains were identified among the both resistant and 

sensitive representatives of different species. Experiments with transformations series have 

shown the presence in cells of P. aeruginosa and S. maltophilia various plasmids, which carry 

more than one genes of antibiotic resistance (S. maltophilia 306d2).  In some representatives 

(P. aeruginosa 9059) the presence of more than one plasmid with different resistance genes 

was identified. For all the studied strains of P. taetrolens the presence of plasmids was shown 

which are not responsible for the resistance to 13 studied antibiotics. For P. taetrolens there 

were no detected non-plasmid representatives. For the identification of resistance mechanisms 

PCR analyses were carried out (Fig. 1-2). 

 

Table 1 

Antibiotic-resistance diapason of more than 200 soil native strains of Pseudomonas, 

Stenotrophomonas and Xanthomonas of different species. R - resistant, S – sensitive 
 

Native soil 

bacteria 

Antibiotic-resistance 

β-lactam aminoglycoside Fluoroquinolone azalide amphenicole tetracycline 

P. aeruginosa 80% 60% 30% 50% 70% 40% 

P. putida 98% 2% 2% 7% 40% 25% 

P. fluorescens 99% 10% 22% 32% 24% 30% 

P. geniculate 67% 37% 12% 5% 30% 25% 

P. taetrolens 60% 12% 35% 35% 57% 35% 

P. chlororaphis 79% 18% 21% 6% 31% 20% 

P. syringae 98% 62% 57% 63% 50% 58% 

Pseudomonas sp. 60% 38% 14% 9% 38% 30% 

S. maltophilia 93% 17% 22% 15% 57% 26% 

X. vesicatoria 70% 10% 3% 6% 7% 5% 

X. beticola 3% 0% 0% 0% 0% 0% 

 

According to PCR analyses, the genes blaOXA-10, aac(6’)II, aph(3’)IV, catB7, which 

are responsible for antibiotic modification and the resistance to β-lactams, aminoglycosides 

and amphenicoles were identified in a minority of representatives of S. maltophilia, P. 

aeruginosa, P. fluorescens, etc. Transformation have demonstrated nucleoid localization of 

resistance streptomycin and chloramphenicol resistance genes in all the representatives of 

Stenotrophomonas, Xanthomonas, Pseudomonas, including catB7 gene. In some strains 

mutant forms of genes were identified with blocked or decreased activity (in P. fluorescens 

9087 mutant blaOXA-10 gene with decreased enzyme activity, in P. chlororaphis, subsp. 

chlororaphis 9171 – mutant aac(6’)II gene with decreased activity and in P. putida 9249 

mutant inactive aac(6’)II gene), while in other ones there were detected mutations which led 

to increase of resistance, such as like in case of augmentin-resistance (in P. putida 9249, P. 

fluorescens 9110, P. fluorescens 9070 mutant blaOXA-10, with resistance to clavulanic acid). 

For all the studied plasmids of Pseudomonas, Xanthomonas, Stenotrophomonas different 

species the stabile replication in non-selective conditions was identified.  
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For the identification of cases of stability,  the series of analyses of other enzymes of 

these plasmids were carried out which potentially may be involved in xenobiotic 

biodegradation and cause the stability. There were studied extracellular lipase polysorbate 

degradation and L-tyrosine, tannin and α-naphtol degradation by PPO. Due to the obtained 

data, the maximal extracellular activity of lipases and PPO were detected for P. chlororaphis 

group (Fig. 3).  

Also, the same was registered for P. aeruginosa, P. putida and S. maltophilia representatives. In 

various species of S. maltophilia, P. chlororaphis 3 subspecies, P. taetrolens, the presence of lipases 

was detected which were able to degradation of polysorbates with different length of fatty acid residue 

(Polysorbate -20, -40, -60, -65, -80, -85).  

 

A B C  

D E  
 

Fig. 1 DNA electrophoresis of different strains  

A: 1 – P. putida 9234, 2 – P. putida 9238, 3 - P. putida var. melanogenes 9254, 4 – P. putida var. 

melanogenes 9253, 5 – P. putida 9227, 6 – P. putida 9223, 7 – P. putida var. melanogenes 9252, 8 – P. putida 

9230, 9 – P. putida 9249; B: 1 – P. geniculate 9341, 2 – P. geniculate 9336, 3 – P. geniculate 9337, 4 – P. 

geniculate 9211, 5 – P. geniculate 9202, 6 – P. geniculate 9203, 7 – P. geniculate 9209, 8 – P. geniculate 9212, 9 

– P. geniculate 9205; C: 1 – P. taetrolens 9240, 2 – P. taetrolens 9242, 3 – P. taetrolens 9243, 4 – P. taetrolens 

9244, 5 – P. taetrolens 9248, 6 –  P. taetrolens 9246, 7 – P. taetrolens 9241. D: 1 – S. maltophilia 9303 , 2 – S. 

maltophilia 9308, 3 – S. maltophilia 9286 , 4 – S. maltophilia 9290 , 5 – S. maltophilia 9293 , 6 – S. maltophilia 

9273 , 7 – S. maltophilia 306d2, 8 – S. maltophilia 9285, 9 – S. maltophilia 9289, 10 – S. maltophilia 9306 , 11 – 

S. maltophilia 9297, 12 – S. maltophilia 9300, 13 – S. maltophilia 9307; E: 1 – P. syringae path. lachrymans 

8732, 2 – X. vesicatoria 8647, 3 – P. syringae, path. syringae 8736, 4 – X. beticola 8680, 5 – P. syringae, path. 

tabaci 8663, 6 – P. syringae, path. tabaci 8665, 7 – S. maltophilia 9286, 8 – X. beticola 8681. 

 

The differences in substrate specificity profiles of enzymes was detected. For some strains of S. 

maltophilia there were identified enzymes, which were able to degradation of only one type of 

polysorbates, while in other strains lipases were destructing all the studied polysorbates or few of them 

(such as like for P. chlororaphis 3 subspecies).  
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A  B  
 

Fig. 2 A: PCR analysis of catB7 in P. aeruginosa 

 1 – control (EcoRI/Hind III), 2 – P. aeruginosa 9059, 3 – P. aeruginosa 5249a, 4 – P. aeruginosa 5249b, 5 – P. 

aeruginosa 9057, 6 – P. aeruginosa 9058, 7 – P. aeruginosa 9056, 8 – P. aeruginosa 9057; B - PCR analysis of 

blaOXA-10 in P. putida and P. geniculate. 1 – P. geniculate 9335, 2 – P. geniculate 9202, 3 – P. geniculate 

9340, 4 – P. putida 9230, 5 - 6 – P. putida 9234, 7 – P. putida 9249, 8 – P. putida 9216, 9 – control. 

 

The transformation analyses have demonstrated the diversity of localization of their genes both 

on plasmids and nucleoid. Also, the presence of plasmid-localized and nucleoid genes of lipases with 

different substrate specificity was demonstrated for P. taetrolens and S. maltophilia.  

 

1 2 3 4 

5 6 7 8 9  
 

Fig. 3 Pseudomonas and Stenotrophomonas extracellular lipases precipitation by fatty acids  

Ca salts accumulation on solid mineral M9 media with substitutes by polysorbates carbon 

source 
1 – P. chlororaphis subsp.  aurantiaca 9061 on polysorbate-20, 2 – P. taetrolens 9246 on polysorbate-85; 

3 – S. maltophilia 9302 on polysorbate-85; 4 – S. maltophilia 9288 on polysorbate-85; 5 – P. putida 9229 on 

polysorbate-60; 6 – P. fluorescens 9072 on polysorbate-40; 7 - P. chlororaphis, subsp. chlororaphis 9168 on 

polysorbate-20; 8 – P. putida var. melanogenes 9254 on polysorbate-20; 9 – Pseudomonas sp. 9257 on 

polysorbate-20. 

 

 PPO were also identified in different species representatives of Pseudomonas, 

Stenotrophomonas and Xanthomonas. This property is correlating with tetracycline-resistance 

in a majority of cases. The maximal level of activity was observed for P. chlororaphis group 

representatives. Due to genetic analyses by transformation method, in all the studied 

microorganisms, the genes of these enzymes were encoded by nucleoid (Fig. 4). 

Then the series transformations of sensitive strains by the plasmids, which were isolated 

from the strains, which have demonstrated lipase and PPO activity. As a result, it was found 

out that in S. maltophilia, some resistance plasmids stability is related to the presence on them 

lipases genes. 
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Fig. 4 Pseudomonas and Stenotrophomonas polyphenol oxidases (PPO) precipitation by the 

accumulation of tannin, α-naphtol, L-tyrosine degradation in mineral M9 media with carbon 

source which was substituted to PPO substrates.  

A – α-naphtol biodegradation by PPO II (lakase) of P. fluorescens 9075; B – (PPO I) tyrosinase of P. geniculate 

9335; C – tannin biodegradation by PPO II, PPO III of P. putida, var. melanogenes 9252; D – tyrosinase of P. 

geniculata 9336; E – tyrosinase of Pseudomonas sp. 9312; F –  tyrosinase of Pseudomonas sp. 9327; G – 

tyrosinase of S. maltophilia 9288; H – tyrosinase of S. maltophilia 9302; I – tyrosinase of S. maltophilia 9310. 

 

For P. taetrolens it was shown the ability of their plasmids to transmit the lipases genes. 

For some of them it was identified more than one lipase genes on plasmids and nucleoid with 

different substrate specificity [25, 26].  

At the next step of current research, on all the studied bacteria there were tested 7 new 

synthetic derivatives of TA. As a result, emphasized bactericidal effect of cyclohexylimide 

and cyclohexyl amino complex salt of TA was detected. Benzyl- and phenyl substituted 

imides and complex amino salts were effective too, but the strains in which PPO were active, 

were predominantly resistant to these compounds.  

This property was shown for non-pathogenic P. chlororaphis group different species 

representatives, as well as for P. fluorescens. By the transformation series, it was 

demonstrated impossibility of that properties transmission to other Gram-negative bacteria by 

plasmids.  

The negative results were obtained for P. aeruginosa 9056, as well as E. coli, S. 

maltophilia, X. beticola, P. carotovorum and other bacteria. Some resistant to TA derivatives 

P. chlororaphis have demonstrated the ability of growth on mineral media containing 

cyclohexyl-, phenyl-, benzyl- complex amino salts, by utilizing it as carbon source. Imides 

didn’t demonstrate that properties. Cyclohexyl-, benzyl- and phenyl- derivatives have 

demonstrated their efficiency against the opportunistic pathogenic strains of P. aeruginosa, P. 

putida, P. geniculate, S. maltophilia, as well as against the phytopathogenic bacteria of X. 

vesicatoria, X. Beticola, P. syringae [27].   

 For the study of mechanism of antimicrobial activity of TA derivatives, the series of in 

silico experiments were carried out. According to molecular docking analysis,  the binding of 

TA cyclic and ethanolamine synthetic derivatives to some membrane proteins and 

transcription factors was found out which are responsible for the pathogenicity of bacteria and 

infection of host organism: TsaR (3FXQ) transcription regulator of P. testosteroni, BenM, 

benzoate receptor quorum sensing regulator of P. aeruginosa; OXYR (1I69) hydrogen 

peroxide sensor of у E. coli. The binding take place predominantly by the hydrophobic 

aminoacids residues, with the formation of hydrogen, van der Waals, hydrophobic bonds. 

Cyclohexyl- and benzyl- derivatives have demonstrated the maximal binding to the studied 

model proteins. 
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Conclusions  

Among above than 200 studied Pseudomonas, Stenotrophomonas and Xanthomonas 

soil strains of animal and human opportunistic pathogens, phytopathogens and non-

pathogenic decomposers species the wide diversity of resistance was detected. Multi-drug 

resistant representatives of them are resistant to the antibiotics of last generations (such as like 

azithromycin and ceftriaxone). In genome of the studied strains different genes of resistance 

were identified, including efflux systems and antibiotic modification genes blaOXA-10, 

aac(6’)II, catB7, aph(3’)IV both on bacterial chromosome and plasmids. Genes of 

chloramphenicol streptomycin resistance are related only with nucleoid. The plasmids 

diversity was identified in both sensitive and resistant strains. The plasmids which are not 

related with 13 studied antibiotics were identified too. In P. taetrolens, no plasmids of 

resistance to these 13 antibiotics were identified.  Biodegradation extracellular lipases and 

PPO were identified in resistant and sensitive strains. In one part of them lipases genes are 

related to stability of antibiotic resistance plasmids. PPO genes are identified only in nucleoid 

of all the studied strains. TA synthetic derivatives in forms of imides and complex amino salts 

are effective against both phytopathogenic and opportunistic pathogenic representatives of 

Pseudomonas, Stenotrophomonas and Xanthomonas, as bactericide agents. Cyclohexyl 

derivatives have demonstrated the maximal activity. All the tested salt forms are 

biodegradable by soil non-pathogenic P. chlororaphis group representatives. The resistance to 

them is not transmitted by plasmids and might be relate to nucleoid localization of PPO genes. 

Thus, further research becomes interesting with the prospective antibacterial agents against 

the multi-drug resistant pathogens of animals and plants with possible application in 

agriculture, horticulture and veterinary. 

 

References 

 

1. Mohsen S., Dickinson J.A., Somayaji R. “Update on the adverse effects of antimicrobial 

therapies in community practice” (2020) //Can Fam Physician, 2020, 66(9).- p. 651-659. 

2. Pancu D.F., Scurtu A., Macasoi I.G., Marti D., Mioc M., Soica C., Coricovac D., Horhat D., 

Poenaru M., Dehelean C. "Antibiotics: Conventional Therapy and Natural Compounds with 

Antibacterial Activity - A Pharmaco-Toxicological Screening" (2021) //Antibiotics (Basel). 

2021, 10(4).- p. 401. 

3. Manyi-Loh C.,Mamphweli S., Meyer E., Okoh A. "Antibiotic Use in Agriculture and Its 

Consequential Resistance in Environmental Sources: Potential Public Health Implications" 

(2018) //Molecules, 2018, 23(4).- p. 795.  

4. Chung H.-S., Hong S. G., Lee Y., Kim M., Yong D., Jeong S. H., Lee K., Chong Y. 

“Antimicrobial Susceptibility of S. maltophilia Isolates from a Korean Tertiary Care Hospital” 

(2012) //Yonsei Med J., 2012, 53(2).- p. 439–441. 

5. Huang X., Lu G. “Editorial: Bioremediation of Chemical Pesticides Polluted Soil” (2021) 

//Front Microbiol. – 2021, 12.- p. 682343.  

6. Prestinaci F., Pezzotti P., Pantosti A. "Antimicrobial resistance: a global multifaceted 

phenomenon" (2015) //Pathog Glob Health, 2015, 109(7).- p. 309–318. 

7. Aurilio C., Sansone P., Paladini A., Barbarisi M., Coppolino F., Pota V., Pace M.C. 

"Multidrug Resistence Prevalence in COVID Area" (2021) //Life (Basel), 2021, 11(7).- p. 601. 

8. Hu Y., Zheng X., Forsman L.D., Ning Z., Chen C., Gao Y., Zhang Z., Lu W., Werngren J., 

Bruchfeld J., Hoffner S., Xu B. "Emergence of additional drug resistance during treatment of 

multidrug-resistant tuberculosis in China: a prospective cohort study" (2021) //Clin Microbiol 

Infect., 2021, 27(12).- p. 1805-1813. 



AGRICULTURE 

11 

9. Wencewicz T.A., Walsh C.T. "P. syringae self-protection from tabtoxinine-β-lactam by ligase 

TblF and acetylase Ttr" (2012) // Biochemistry, 2012, 2;51(39).- p. 7712-25. 

10. Liu X., Meng G., Wang M., Qian Z., Zhang Y., Yang W. "Tomato SlPUB24 enhances 

resistance to X. euvesicatoria pv. perforans race T3" (2021) // Hortic Res. 2021, 8.- p. 30. 

11. Hassan R., El-Kadi Sh., Sand M.: Effect of Some Organic Acids On Some Fungal Growth & 

Their Toxins Production. (2015) //International Journal of Advances in Biology (IJAB). 2015. 

2(1).- p. 1-11.  

12. Oulkheir S., Khadija N. E., Ounine E., Haloui, Attarassi B.: Antimicrobial Effect of Citric, 

Acetic, Lactic Acids and Sodium Nitrite against Escherichia Coli in Tryptic Soy Broth. (2015) 

// Journal of Biology, Agriculture and Healthcare, 2015, ISSN 2224-3208 (Paper), Vol.5, 

No.3.- p. 12-20.  

13. Ageyets, V.Y., Mikaelyan, A.R., Koshak, Z.V., Babayan, B.G. & Degtyarik S.M. (2019), 

Ways to improve efficiency of compound feed for fish, Proceedigs of the National Academy 

of Sciences of Belarus, Vol 57, No 3.- p. 323-333. 

14. Babayan B.G., Mikaelyan A.R., Asatryan N.L., Bagdasaryan S.A., Melkumyan M.A. “The 

Effect Of Tartaric Acid New Derivatives Against The Multidrug Resistant Opportunistic 

Pathogenic Soil Strains of P. fluorescens” (2020) // Test Engineering & Management, 2020, 

83.- p. 8516-8521. 

15. Ruckert A., Fafard P., Hindmarch S., Morris A., Packer C., Patrick D., Weese S., Wilson K., 

Wong A., Labonté R. "Governing antimicrobial resistance: a narrative review of global 

governance mechanisms" (2020) // J Public Health Policy, 2020, 9.- p. 1-14. 

16. Babayan B.G., Mikaelyan A.R., Melkumyan M.A., Bagdasaryan S.A., Grigoryan A.M. 

“Tartaric Acid Synthetic Derivatives for Multi-Drug Resistant Phytopathogen Pseudomonas 

and Xanthomonas Combating” (2020) // Science and Technology Publishing, 2020, 4(5).- p. 

285-290.  

17. Galhano B.S.P., Ferrari R.G., Panzenhagen P., de Jesus A.C.S., Conte-Junior C.A. 

"Antimicrobial Resistance Gene Detection Methods for Bacteria in Animal-Based Foods: A 

Brief Review of Highlights and Advantages" (2021) //Microorganisms, 2021, 9(5).- p. 923. 

18. Cai X., Chen S., Yang H., Wang W., Lin L., Shen Y., Wei W., Wei D.-Zh. "Biodegradation of 

waste greases and biochemical properties of a novel lipase from Pseudomonas synxantha PS1" 

(2016) //Can J Microbiol, 2016, 62(7).- p. 588-99. 

19. Plantier-Royon R., Massicot F., Sudha A.V. R .L., Portella C., Dupont L., Mohamadou A., 

AplincourtM.: Synthesis of functionalized bis-amides of L-(+)-tartaric acid and application as 

copper (II) ligands, C. R. Chimie 7. 2004.- p.119–123. 

20. Dashchyan N.A., Asatryan N.L., Galstyan G.F., Mikaelyan A.R. “Obtaining Bioactive 

Additives of Cyclic Structure on the Basis of Optically Active Tartaric Acid” (2018) // NPUA, 

Bull., Coll. of sci. papers. 2018, pt.2.- p.682-689. 

21. Rizzarelli P., Cirica M., Pastorelli G., Puglisi C., Valenti G. “Aliphatic poly(ester amide)s 

from sebacic acid and aminoalcohols of different chain length: Synthesis, characterization and 

soil burial degradation” (2015) // Polymer Degradation and Stability, 2015, 121.- p. 90-99. 

22. Babayan B.G. “Antibiotic Resistance and Xenobiotic Biodegradation Correlation in Native 

Soil Pseudomonas chlororaphis Group” (2020) //Eur. J. of Technical and Natural Sci., 2020, 

2.- p. 3-11. 

23. Baghdasaryan A.B., Babayan B.G., Unanyan L.R., Grigoryan A.M., Mikaelyan A.R. 

"Comparative analysis of evaluations of antibacterial activities of imides and amino salts of 

tartaric acid, molecular dosing method" (2021) //Int. El. Sci. & Pract. J. "WayScience", 2021, 

pt 1.- p. 156 - 164. 

24. Zhang N., Liu E., Tang A., Cheng Y.M, Wang K. , Jia Q., Huang Z. "Data-Driven Analysis of 

Antimicrobial Resistance in Foodborne Pathogens from Six States within the US" (2019) // Int 

J Envir. Res Public Health, 2019, 16(10).- p. 1811. 



AGRICULTURE 

12 

25. Babayan B.G., Bagdasaryan S.A., Kinosyan M.H., Melkumyan M.A., Hovhannisyan N.A. 

“Metabolic and Genetical Features of Biodegradation and Resistance Potential of Soil 

Pseudomonas sp. From The National Culture Collection of Microorganisms, RA” (2020) //EJ 

Biol. & Life Sci., 2020, 1.- p. 12-19. 

26. Babayan B., Mikaelyan A., Asatryan N., Soghomonyan T., Baghdasaryan A., Melkumyan M., 

Bagdasaryan S., Grigoryan A. “Tartaric Acid Synthetic Derivatives for Multi-Drug Resistant 

Phytopathogen Pseudomonas and Xanthomonas Combating” (2020) //IJSBAR, 2020, 52(1).- p 

21-30 

27. Babayan B.G., Mikaelyan A.R., Asatryan N.L., Melkumyan M.A., Bagdasaryan S.A., 

Grigoryan A.M. "Tartaric Acid New Synthetic Derivatives Antibacterial Activity against the 

Phytopathogenic Pseudomonas syringae" (2021) // ICARSET-2021.- p. 1-7. 

 

 

 

 

 

 

 

 



AGRICULTURE 

13 

МУЛЬТИРЕЗИСТЕНТНОСТЬ ПОЧВЕННЫХ XANTHOMONAS, 

STENOTROPHOMONAS, PSEUDOMONAS И БОРЬБА С НЕЙ ПРИ  

ПОМОЩИ НОВЫХ ПРОИЗВОДНЫХ ВИННОЙ КИСЛОТЫ 

 

Б.Г. Бабаян
1,2

 
1Национальный политехнический университет Армении (НПУА), базовая научно-

исследовательская лаборатория получения сельско-хозяйственных ядохимикатов и контроля 

качества 
2Научно-Производственный Центр (НПЦ) «Армбиотехнология» Национальной Академии Наук 

Республики Армения (НАН РА), лаборатория экологической безопасности 

 

В данной работе изучена антибиотик-резистентность природных почвенных 

штаммов Pseudomonas, Xanthomonas, Stenotrophomonas. Среди них, выявлено 

преобладание мультирезистентных представителей. Для некоторых штаммов 

исследованы причины опосредованной плазмидами устойчивости и ее стабильности. 

Присутствие генов модификации антибиотиков blaOXA-10, catB7, aac(6’) II, aph(3’)IV 

(встречающихся в клинических штаммах Pseudomonas) было обнаружено как на 

плазмидах, так и на нуклеоиде изученных нативных бактерий. Согласно результатам 

исследований, новые синтетические производные винной кислоты эффективны против 

мультирезистентных оппортунистических патогенов животных и человека и 

фитопатогенных представителей исследуемых бактерий. По результатам 

предварительного скрининга показана их потенциальная экотоксикологическая 

безопасность.  

 

Ключевые слова: винная кислота, микроудобрения, сельскохозяйственные 

растения, стимулятор роста растений (фитостимулятор), хелатирующие комплекс. 
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Abstract 

The sediment flowing into the reservoir is mainly deposited in the conservation zone 

and over a  certain period of years reduces the ability to regulate operation of the structure. 

Evaluation of  the change in the W-H characteristic of the reservoir rim during operation, 

especially for small to medium-sized reservoirs, is of great scientific and practical importance. 

The studies of Mataghis reservoir enable for different stages of operation to find out the 

amount and deposition pattern of  the accumulated sediment. As a result of the obtained  data 

processing, the actual appearance of the W-H characteristic of the reservoir was obtained after 

20 years of its commissioning and in its current state. The obtained  results show that during  

47 years of operation of the reservoir the accumulated sediment has already occupied about 

70% of the reservoir volume. The change of the useful volume for the coming two decades 

has also been predicted. If no hydraulic flushing measures are taken, the reservoir may 

become completely full of sediment in 20-25 years. Hydraulic reservoirs flushing is an 

essential component of upkeep. To avoid operating problems and ensure a long equipment 

lifecycle, hydraulic reservoirs should be cleaned regularly as part of their preventive 

maintenance. The proposed technique designed for predicting sediment accumulation in the 
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reservoir bowl and its further behavior can be used to evaluate changes in the useful volume 

of the reservoir in operation.  
 

Key words: water, reservoir, river, sediment, reservoir rim, outlet, solid flow, 

sedimentation, deposition of silt, accumulation density, hydraulic flushing. 

 

Introduction  

Reservoirs sedimentation, because of  the reduction of the difference between the 

normal headwater level and the river bed marks, will gradually  displace the volume that was 

previously used for water storage until eventually the reservoir becomes completely filled 

with sediment. It occurs due to coastal area weathering, transportation of suspended silt, the 

destruction of aquatic biomass, the penetration of sand into feeding rivers by winds and other 

causes. Thus, during operation, the sediment carrying  along by the water flow, accumulates 

in the reservoir rim and continuously reduces its design volume. The sedimentary regime of 

the river has a great influence on the problem  of estimating of the settled amount of sediment 

and adjustment of actual volume in the reservoir. Therefore, in addition to possible scientific 

and practical justification, it also has great economic importance. Experience in the operation 

of large and medium-sized reservoirs shows that most of the inflowing sediment deposits  at 

the initial section of the reservoir, occupying a useful volume [1, 2].  

Over a period of years, the large sediment loads will gradually cause deposition build-

up and as a result water storage capacity will be lost, the beneficial uses that depend on water 

storage will eventually be lost. This description of sediment accumulation is very similar to 

the hydrodynamic phenomena taking place in the Mataghis reservoir under study [2]. 

The Mataghis reservoir, built on Tartar river, was put into operation in 1974. The 

maximum headwater horizon of the reservoir is 416.7 m, the dead volume horizon is 401.5 m, 

the total volume of the reservoir is 5.56 million m
3
, the useful volume is 5.21 million m

3
. The 

dam is earthen, its maximum height is 28 m [3]. The  Sarsang reservoir with a useful volume 

of 500 million m
3
 and  2160 km

2
 catchment area was built in 1976 on Tartar river upper bank. 

Since 1976 the unregulated river flow feeding the Mataghis reservoir arises only on an area of 

330 km2, half of which falls on the Trghi river and the rest to the lateral inflows. In order to 

compile the water balance of the Mataghis reservoir, it is necessary to study the lateral 

inflows of the Trghi river and to perform hydrological calculations [2]. 

Using the results of data processing of water flow measurement, the sediment inflows 

into the Mataghis reservoir were estimated [2]. The surface fluid flow of the Tartar river, 

which occurs during spring floods and rain poured down in torrents,  is enriched by 

decomposed organic and weathered  grounds in the river basin. The river is fed not only by 

sediment but also by destruction of the riverbanks. 

To determine the total volume of accumulated sediment the data of hydrometric 

measurements were used for the entire period of operation of the reservoir (about 50 years), 

the balance of sediment was compiled, the accumulated volume was determined by 

calculation. The total volume of accumulated sediment was formed by sediment  flows 

conditioned by the following three factors [2]. 

1.The main volume of the accumulated sediment was formed by  accumulation of the 

sediment carrying along Tartar river during three years before the operation of Sarsang 

reservoir. 

2. After commissioning of the Sarsang reservoir, the tributaries flowing into Tartar river 

in the Sarsang-Mataghis river section had an impact on the total volume. The sediment 
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carrying along  these tributaries also have accumulated in the Mataghis reservoir (most of 

which is brought by the Trghi tributary). 

3. Water discharge from the Sarsang hydroelectric power station forms the floods in the 

Tartar riverbed. As a result, the decayed soil of that section was transported to the Mataghis 

reservoir. 

In the conditions of the current climatic and especially erosion situation of the Tartar 

catchment basin, the average annual total flow of sediments flowing into  the Mataghis 

Reservoir will be about 35 thousand m
3
 [2]. 

 

Materials and methods 

The object of research and its formal description. Studies on the phenomenon of 

sediment accumulation in reservoirs have shown that most of the sediment settles in the useful 

volume of the reservoir. As a result, the structure gradually loses its prescribed ability to 

regulate river water. The results of the studies on determination of the sedimentation mode, 

amount of the sediment and the volume of the sediment accumulation in the Tartar river and 

Mataghis reservoir should be verified by comparison with the data obtained by field 

measurement.  

In this connection, assessment of the volume reduction extent and forecasting future 

changes, especially for small to medium-sized reservoirs, is of significant economic 

importance. From a scientific point of view, especially from a practical point of view, this 

problem has not been sufficiently  studied. There are no works in the professional literature, 

which reveal the regularity of reducing the storage capacity  of a reservoir under operation. 

Most of the reservoirs in the South Caucasus are considered to be small to medium in size. 

Therefore, the above-mentioned issue is of primary importance for the countries of the South 

Caucasus. This study attempts  to carry out investigation on the Mataghis reservoir built on 

Tartar river to answer some of the basic problems related to sedimentation of reservoirs. 

Methods of research. The aim of this work is to evaluate the current state of the main 

 HfW   characteristic of the depth  and volume of water in the reservoir, to make a 

forecast for its future change, based on the results of the study of the sediment accumulation 

in the Mataghis reservoir rim. It should be noted that in reservoirs research practice there are 

no published works to clarify this characteristic and predict further behavior. 

 

Results and discussion 

The first field studies of the Mataghis reservoir and its dam hydroscheme were 

conducted about ten years ago, when the reservoir was completely empty. Within the 

framework of these studies, the technical condition of all units of the structure, including the 

reservoir rim, was evaluated. Based on the obtained results, the operation declarations of 

Mataghis hydroelectric generating complex were developed. The carried out investigations 

have shown that of the total 5.56 million m
3
 volume of the reservoir about 3.53 million m

3
 

was filled with sediment [2]. Taking into consideration that the dead volume is only 0.35 

million m
3
, it is not difficult to see that the 5.21 million m

3
 useful volume of the reservoir was 

reduced by 3.15 million m
3
. 

New studies of the Mataghis reservoir rim were carried out in 2020. They were 

designed to find out the changes in the sedimentation  regime and the state of accumulations 

in the reservoir during the last decade, make predictions about their possible developments, 
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put forward proposals for the effective organization of the hydraulic flashing  of the 

accumulated sediment. 

Based on the results of geodetic measurements  and  calculations made in the first stage 

of the study (2011-2012), making use of the data presented in the bulletin on small reservoirs 

[3], the design plot  of the   HfW  characteristic of the Mataghis reservoir volume and 

therein water depth was restored (Fig. 1). 

These studies showed that during the first two decades of operation (1974-1993) by 

accumulation of the reservoir amounting 3.5 million m
3
 sediment the upper surface of the 

sediment raised to  411 - 411.5 m [4]. Making use of  the obtained data the real curve of the 

reservoir rim (Fig.1) corresponding to 1993 state was also  plotted from which it appears that 

there were about 2.1 million m
3
 left in the reservoir for regulation. For the next two decades, 

the reservoir was entirely empty and incoming fluid and sedimentary flows were removed 

from the reservoir by flowing round the dam, for the deep valves of the dam were failed. 

During those years, the water flow washed away about 700 thousand m
3
 accumulated in the 

reservoir sediment, opening a rather large flood plain in the sediment [5]. 

 

 
Fig. 1 Curves of   HfW   function –  

design (1974) and after two decades (1993) 

 

Based on the structural description of mountain flows of rivers, it can be stated that the 

concentration of the sediment in the upper banks of rivers is smaller than the carrying 

capacity, due to which in such sections the river bed walls and  the bed ground are washed out 

and the lack of sediment concentration is supplemented. In the lower parts of the border 

section the opposite phenomenon occurs: due to the high concentration of the carrying 

capacity, sediments are disconnected from the water body and sit on the floor along the entire 

length of the bed. The slope of the bed floor is changed over time, which also changes the 

boundaries of the boundary section and the carrying capacity. This creates new bed-formation 

conditions and, accordingly, new situational changes. In the case of dam construction, a prop 

stay is created on the riverbed, due to which the hydraulic slope becomes zero and the 
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sediments settle. Deposition of the sediment in the reservoir occurs at the mouth of the 

estuary, where there is a change of the hydrodynamic regime and  of the carrying capacity 

decline, as a result large particles settle on the bottom of the bed, causing a change in the bed 

slope geometry. As a result, the slope of the bed floor assumes a limit value in which case the 

amount of solid silt corresponds to the carrying capacity. In general, the sedimentation 

develops in three directions: mainly the height of the accumulations increases, in parallel with 

which the sedimentation front begins to move in the opposite direction of the flow. At the 

same time, a certain amount of sediment, in case of favorable conditions provided by the river 

bed, is transported  to the interior sections of the river. Over time, depending on the flow 

hydrograph and the shape of the longitudinal profile of the bed, the vertical growth of 

sediment accumulations and the intensity of the backward motion begin to slow down [5]. 

That is why the volume of water in the Mataghis reservoir has increased in 2011-2012 

and the  HfW  characteristic of the rim is somewhat different from that of 1993 (Fig. 2). 

Note that the volume of the sediment accumulated from 1974 to 1993 accounted for  3.5 

million m
3
 , of which 0.7 million m

3
, transported from the Tartar river basin, was built-up  in 

the first three years of the reservoir operation. According to the measurements made by the 

Mataghis hydrometric station, the average multi-year flow of suspended sediments  was 13.9 

kg/s [4]. About 60 per cent of the wash load is comprised of particles typically less than 0.05 

mm in diameter and without being deposited in the reservoir they pass through the river. In 

parallel with the use of the measurement data, hydrological calculations for the determination 

of the sediment  outflow were performed based on the proposed formula for the study area [6] 

 
95,072,0 QR  ,                                                              (1) 

 

where Q is the average annual value of the fluid flow. 

According to the calculations, the average multi-year flow of suspended sediment  

account for  13.4 kg/s, which is a good coincidence with the measurement data. As a result of 

the obtained data development  the average total flow of suspended and bedded sediment  

entering the reservoir from 1974 to 1993 is about 15 kg/s. Three years later, after the 

construction of the Sarsang reservoir above the Mataghis hydropower plant, the solid flows 

have significantly decreased, averaging about 9.7 kg/s. Moreover, more than 5 kg/s part of the 

latter flows into the Tartar river through the mudflow Trghi tributary [4]. Assuming that the 

water and sediment regimes of the Tartar river and its Trghi tributary during 2012-2020 

period have not undergone significant changes (no hydrometric measurements have been 

performed for three decades) let us  determine the volume of sediment filled the reservoir in 

the last eight years 

 
T

TQ
TW


 ,                                                                   (2) 

 

where T is the calculation time span (315 × 10
6
 seconds), QT  is the total sediment flow (9.7 

kg/s), rT is  the accumulation density (2000 kg/m
3
). 

According to the calculations the volume of additional accumulated sediment that 

entered the reservoir during the mentioned period was 1.2 million m
3
, of which about 700 

thousand m
3
 was deposited  during 1993-2012 in an occurred gulley and completely fill it. 

The remaining 520 thousand m
3
 volume  was distributed on the surface of the accumulations 

previously raised to 411 m mark, bringing it to 412-412.5 m marks. Thus, the results of 
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studies carried out in 2020-2021  show that in 5.56 million m3 total volume of the reservoir 

was accumulated around  4 million m3 sediment. Therefore, no more than 1.6 million m3 is 

left for water regulation (Fig. 2). 

It is quite difficult to make quite reliable predictions for the sedimentation regime of 

Tartar river and  ongoing accumulation process in the reservoir,  as changes occur regularly in 

the river basin. They are conditioned by climatic, especially anthropogenic factors. In the 

absence of regular measurements, it is impossible to accurately assess the impact of these 

changes. In particular, in the last decade, three small hydropower plants have been built on the 

Trghi tributary. Most part of the sediment carrying along by tributary flows is accumulated in 

their heading units, reducing the amount  of  the sediment inflows to the Mataghis reservoir. 

At the same time, climate change has led to a reduction of the fluid flows formation in the 

river basin. 

 

 
Fig. 2 Curves of   HfW   function  according to studies carried out 

in 2011-2012 and 2020-2021  

 

It can be stated that in such a situation the average sediment flow emptying into 

Mataghis reservoir cannot exceed 4.5-5 kg/s. In the presented conditions, let us try to estimate 

the changes in the volume of the Mataghis reservoir during the next one or two decades. 

The volume of the sediment to be accumulated in the next ten years according to Eq.2 

will increase by about 0.7 million m
3
, and in the next twenty years – by 1.4 million m

3
. 

Considering that there are currently about 4 million m
3
 in the reservoir, then it can be 

predicted that the entire volume of the Mataghis reservoir will be practically completely filled 

with the sediment  in the next 20-25 years. 

The work was supported by the Science Committee of MESCS RA, in the frames of the 

research project № 19YR-1E011. 

 

Conclusions 

The example of Mataghis reservoir revealed the decrease of the useful volume of the 
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reservoir due to the accumulation of the sediment. Adjustments to the reservoir rim 

 HfW  characteristic and predicting future behavior are novelty and allow the experience 

to be used to accurately evaluate the amount of water body in  other reservoirs in operation. 
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Поступающие в водохранилище наносы, откладываясь, в основном, в полезном 

объеме, постоянно снижают возможность регулирования сооружения. Оценка 

изменения W-H характеристик чаши водохранилища в процессе эксплуатации, 

особенно для водохранилищ малого и среднего размеров, имеет большое научно-

практическое значение.  

Исследования Матагисского водохранилища дали возможность выяснить 

количество отложения наносов и форму их размещения для разных этапов 

эксплуатации. В результате обработки данных был получен фактический вид W-H 

характеристики водохранилища через 20 лет после его запуска и в его нынешнем 

состоянии. Эти результаты показывают, что наносы, накопившиеся за 47 лет 

эксплуатации водохранилища, уже заняли около 70% его объема.  

Также было сделано прогнозированию по изменению полезного объема в течение 

следующих двух десятилетий. Если не будут приняты меры по гидравлическому 

промыву отложений, через 20-25 лет водохранилище может быть полностью заполнено 

наносами. 

Предлагаемый способ определения количества наносных отложений  в чаше 

водохранилища и прогнозирования их будущего поведения может быть использован 

для оценки изменения полезного объема находящегося в эксплуатации водохранилища. 
 



WATER SYSTEMS 

22 

Ключевые слова:  вода, водохранилище, чаша водохранилища, река, выход, 
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Abstract 

Small agricultural machines integrated with the moto block often deviate from the 

intended direction during operation, depending on the operating conditions due to which the 

movement of the unit becomes unstable, the characteristics of the machine change, the tillage 

technology is disturbed, the machine becomes difficult to control and the productivity 

decreases. 

The article is based on theoretical research that makes it possible to determine a moto 

block depending on the speed limit (𝑽) of the aggregate agricultural machine mass-geometric 

and mechanical parameters according to which the exact nominal stability of the movement of 

the unit is defined. 

 

Key word: moto block, car, unit, limit, speed, stability. 

 

Introduction 

At present, in the agricultural production of the Republic of Armenia, motoblocks are 

widely used for cultivating small plots of land and small agricultural cars,that are used 

effectively in the processing of slopes. Therefore, the problem arises to ensure the stable and 

safe operation of these machines with high operating rates. 

Theoretical studies were obtained from the calculation that allows you to determine a 

tillerblock with an aggregated village. The maximum speed of the car  ( ) depends on the 

mass-geometric and mechanical parameters, according to which the exact nominal stability of 

the movement of the unit is defined. 

In this regard, the movement of the unit becomes unstable, the characteristics of the 

movement of the machine deteriorate: longitudinal, transverse and stability of the stroke, the 

technology of land cultivation is disrupted, machine control becomes difficult and labor 

productivity decreases [1,2]. 

For a car aggregated with a tillerblock, its lateral fluctuations are more dangerous from 

a dynamic point of view especially when working on slopes. 

In order to ensure the stability of the car's movement, we will study the problem by 

following  techniques [1,3,5]: 

- a rigid one is attached to the tillerblock, there are no gaps, 

- there are no lateral oscillations in the vertical plane, 

- the movement of the attachment point of the machine with the tillerblock is assumed 

to be rectilinear, 
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- elastic properties of the soil are not taken into account. 

Let's imagine a small-sized machine aggregated with a tillerblock as a mechanical 

volatile system, the design scheme of which is shown in Fig.1. The village machine oscillates 

with respect to the longitudinal axis of the unit around the point C. The initial deviation of the 

longitudinal axis from the specified direction of movement is α angle. 

Let's denote the transverse and longitudinal components of the force affecting the 

coupling point, respectively Pkpx and Pkpy,, the force of resistance to the movement of the 

machine Rcx:  

 The center of gravity of the car (OM)  performs a complex movement with a speed and 

a ratio of  , due to the vibrations of the car, α-angular velocity [1,2,3,4,6]. 

The speed of movement in accordance with the center of gravity (OM)  of the car is 

determined by the following expression: 

 

                                                                                                                 (1) 

 

The velocity of the point ОМ is equal to: ` , with the longitudinal axis forms 

an angle Ψ . 

Pkpy

X

Y

a

L

a

aa

V

V

MV

B

Pkpx

R
R

C

 

Fig. 1 Fluctuation calculation scheme of the tillage  

car around the connection point C 

 

Considering that α and  angles are small, we can recognize that   and Ψ , 

or taking into account (1) we can write: 

Ψ   

 

The force of the transverse resistance of the Earth on the machine can be determined in the 

following expression: 

                                                                         (2)  

 

where -Ky is the coefficient of coupling resistance of the machine. We give the force Ry to counteract 

the Earth with the following amounts 
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 - is identified with the elastic restoring force at the free oscillation of the mass on the 

spring and is determined by the following formula:  

Here Ky is the coefficient of coupling resistance, similar to the coefficient of spring stiffness, 

and α is the linear displacement of the mass. 

 the total is directed against the velocity     and is determined by the following expression` 

 

 

 

Let 's make an expression from the center of gravity of the movement to point C. 

 

                                                                                       (3) 

   

where   is the moment of inertia of the machine with respect to the center of gravity (OM),  

( ) is the moment of inertia with respect to the point C. 

Putting the value of Ry in (3) we get: 

    
or 

                                                                         (4)  

  

The last equation (4) has the character of an oscillatory motion, which depends on the ratio of 

the characteristic coefficients of the equation 

 

                                                                   (5) 

 

The roots of the characteristic equation will be 

 

                             (6)   

 

If  coefficient is equal to zero, then the machine will make harmonious 

vibrations in accordance with the following law 

 

=A . 

 

This is possible in cases where either Ky = 0, or V=∾ 

Consider the following three typical motion events 

 

 

                                                                (7) 
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Hence (4) the solution of the equation will be: 

 

=                                                  (8) 

 

According to the last expression of any initial conditions,  ,  0 

Subsequently, the off-balance village car will return to its original position at any value of the 

initial deviation angle α. 

The roots of the typical equation   are negative real numbers not equal to each other. In 

this case (4) the general solution of equation will be 

 

             =                                               (9) 

 

Therefore, ,  0, when the oscillations are extinguished and the village machine that 

has left the equilibrium state returns to its original position, then faster than in the previous case, since 

the manufacturer  slows down the movement. The characteristic roots of the equation are 

complex numbers 

 

 where` ,  v  

 

Therefore (4) the general solution of the equation will have the following form  

 
or 

,  

 

Since , the amplitude of the oscillations  ut when t → ∾ tends to zero, and the 

oscillations will be extinguished. 

Thus, a tillerblock with aggregation of each village. the movement of the machine at a certain 

speed after reaching, depending on the initial deviation of the anchor, can receive floating fluctuations, 

which are characterized in accordance with the maximum repayment rate. 

 

                                                                     (10) 

 

 

It is necessary to strive to ensure that the tillerblock is aggregated with the tillage and the 

estimated speed of the machine will be higher than the maximum permitted speed corresponding to its 

operating conditions. 

 

Results and analysis 

Analysis of the expression obtained (10) shows that an increase in the speed limit contributes to 

an increase in the length of the clutch (L) and the coefficient Ky, as well as a decrease in the inertia of 

the agricultural machine, therefore, it is necessary to strive for the center of gravity of the agricultural 

machine as close as possible to the attachment point. 

A tillerblock with an aggregated agricultural machine to assess the influence of mass-geometric 

parameters on the limiting speed of the machine, graphical suspensions are constructed` 

. 
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During the calculations, the average values of the tested parameters were selected as the 

average values 

The analysis of graphical dependencies shows that a tillerblock with an aggregated agricultural 

machine the maximum speed of the car is most intensively affected by the distance between the center 

of gravity and the trailer of the agricultural machine. This distance is from 0.2 to 0.7 m, it is 

possible to increase the speed limit by more than six times, up to 3.2 km / h. The coefficient 

of clutch resistance of the agricultural machine Ky also significantly affects the cost of the 

speed limit. When the Ky value is doubled, the speed limit will increase from 1.24 km/h to 

1.9.7 km/h. 

Analyzing the obtained data, it turns out that the parameters of the oscillating motion of the 

village car are less sensitive to the change of its mass. The increase in the weight of the agricultural 

machine leads to a decrease in the limit speed of the unit in a small range, in particular from 1.67 km / 

h to 1.33 km/h. 

 
Fig. 2 A tillerblock with an aggregated agricultural machine, the dependence of the  

maximum speed of the car on its mass-geometric and mechanical parameters 

 

The distance from the point of attachment of the agricultural machine also has a certain effect 

on the value of the speed limit. Its extension from 0.1 m to 0.35 m leads to a reduction of the limit 

speed from 1.6 km / h to 1.05 km/h. 

 

Conclusion 

1. A small agricultural machines aggregated with a tillerblock often deviate from a  given   

direction during operation, which causes the movement of the unit to become unstable, the 

quality of the movement of the machine deteriorates, the technology of tillage is 

disrupted, it is difficult to control the machine and labor productivity decreases, 
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2. A tillerblock aggregated with an agricultural machines, using the formula for

determining the maximum speed of the car ( )  (10), makes possible more accurately

assess the stability of the movement of the unit,

3. The theory of the resulting calculation allows us to obtain the best condition for the

stability of the direction of the machine in accordance with these operating conditions

by adjusting the structural and kinematic parameters of this mechanical system.
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УСТОЙЧИВОСТЬ ДВИЖЕНИЯ АГРЕГАТИРУЕМОЙ С  

МОТОБЛОКОМ МАЛОГАБАРИТНОЙ КОРЧЕВАЛЬНОЙ МАШИНЫ 

 
А.П. Тонапетян  
Национальный аграрный университет Армении 

 
Малогабаритные сельскохозяйственные машины, агрегатируемые с мотоблоком, 

во время работы, в зависимости от условий эксплуатации, часто отклоняются от 

заданного направления, в связи с чем движение агрегата становится неустойчивым, 

ухудшается качество движения машины, нарушается технология обработки почвы, 

затрудняется управление машиной, снижается производительность труда. 

В статье представлена теория расчета, основанная на теоретических 

исследованиях, позволяющая определить предельную скорость сельскохозяйственной 

машины, агрегатируемой с мотоблоком  в зависимости от массо-геометрических и 

механических параметров, с помощью которых можно более точно оценить 

устойчивость движения агрегата.  

 

Ключевые слова: мотоблок, машина, агрегат, предельная скорость, устойчивость. 
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Abstract  

The article discusses the issues of the development, activities and management of so 

called “blood system” finance of the market economy. Moreover, the management of public 

finance was viewed from two perspectives. The first are functions of classical management 

such as accounting, programming (planning), organization, regulation and control and the 

second are functions of risk identification and identification in the public administration 

system in terms of implementing control over certain management. Significant attention is 

paid to the prevention of abuses in the development and use of public funds and to the 

management of their risks. Effective and working approaches and structures for neutralizing 

such risks have been proposed. It is recommended to be guided by the institutional principles 

of management at all stages of management of public finance by mostly using the classical 

approaches of strategic planning for the full effectiveness of the system. 

 

Key words: public management, management of public finance, financial control, risks 

of financial abuses, strategic planning, institutional development of public finance.  

 

Introduction  

In the current context of geopolitical, economic and scientific-technical development, 

control over the management of public finance is extremely important from the point of view 

of effective management of public funds. Control over the management of public finance can 

not be imagined as a specific body carrying out control functions which can ensure the 

implementation of the whole process within its functions as the mechanism of management of 

public finance is quite complex consisting of different levels, consequently, the control of 

public finance also includes multifunctional processes in different levels and requires a 

systemic approach. Depending on the form and structure of state government, the 

management of mechanisms of public finance, and therefore control systems of public finance 

may be different, but the individual control functions are often unanimous stated by 

developed countries to meet different standards of international financial processes. 

 

Conflict setting  

The need for control of management of public finance underlines the creation of many 

international institutions and establishments, the subsequent improvement and the increase in 

the number of member countries which is aimed at exchanging international experience and 

implementing anti-corruption programs to increase the effectiveness of control functions and 

minimize the risk of abuses. The international organization of supreme bodies of financial 
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control is INTOSAI as an independent international organization whose regional organization 

is EUROSAI. It was created in 1953 and it has become a platform for strengthening the 

accountability of public sector and developing the professionalism of higher auditing bodies 

as well as exchanging knowledge and best practices. INTOSAI brings together 194 of the 

world highest audit bodies and 5 supreme audit bodies with status of observer. The RA 

Supervising Chamber (now the Audit Chamber) has been a member of INTOSAI since 1998, 

of Supreme Audit Institution of European countries /EUROSAI/ since 2000 and of Supreme 

Audit Institution of Asian countries /ASOSAI/ since 2007 [14]. 

We should also note the importance of the topic in the context of the program of the 

Government of the Republic of Armenia of  2021-2026, in particular, point 6 in terms of 

institutional development, strategic planning and policy development initiatives and, in 

general, increasing the efficiency of public resource management of the Government of the 

Republic of Armenia as they refer not only to the control over the legality of expenditures and 

the execution of budgets but also to the formation stage of polices and strategies and planning 

as well as application of control mechanisms in the evaluation of results [1]. 

Control over the management of public finance should be aimed not only at reducing 

and identifying corruption risks, but also at preventing those risks, identifying the causes of 

violations, improving the legislative framework in the field of management of public finance 

and increasing the efficiency of public spending. From this point of view, the implementation 

of control over public finances should be considered from the point of view of comprehensive 

study of the formation of financial resources and expenditure processes which is to ensure the 

harmonization of the system of public financial control with the system of management of 

public finance. In this context, first of all it is necessary to study the structure of public 

finances in the Republic of Armenia in details, the budget system, which, being a set of state-

community budgets, requires certain features of the applicability of control mechanisms. Due 

to the peculiarities of local self-government and the status of the community, as well as the 

right to self-management of community property and its budget, control over it and 

management of public finance is a multi-layered system of state bodies in Armenia. The 

control function of the first layer can be considered the exercise of control powers over the 

formation and expenditure processes of state funds through their inspectorates and other 

supervising subdivisions. The second layer of control can be considered the function of 

conducting internal-external audit in state bodies which is more aimed at increasing the 

efficiency and expenditure of state resources [5]. And the control of the third layer is carried 

out by the executive և legislative bodies carrying out control functions, which are currently 

three in the Republic of Armenia: the State Control Service, the Audit Chamber and the 

Ministry of Finance of the Republic of Armenia. 

 

Research results  

In order to consider the above-mentioned issues more in details, it is necessary to 

present the essence and features of the RA budget system, management of financial flow, 

activities of financial input bodies, budget expenditure process, the concept of risk in terms of 

generation and expenditure, implementation of control functions based on risk, the role of 

internal audit in this process as well as international cooperation in the process of 

management of public finance. 
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The budget system is the sum of all types of budgets that are part of each state. The 

structure of the budget system fully corresponds to the state structure of the given country and 

its administrative-territorial division. By budget structure we mean the organization of the 

budget system and the principles that operate under the budget legislation of the given 

country. The budget structure is determined by the state structure. There are 2 branches of 

state structure in developed countries: unitary and federal. Unitary states such as Armenia, 

Japan, Italy, France, England etc. usually have two levels of budgets: state and local, and 

federal states such as Russia, USA, Germany, Canada etc., already have 3 levels of budgets: 

republican (federal) budget, budgets of the members of the Federation (state, region, republic) 

and local budgets. In accordance with the current state structure and administrative division of 

Armenia, the budget system in Armenia has two levels: state and community budgets. The 

state budget is a financial document, a balance of monetary revenues and expenditures which 

is compiled for a certain period of time and it is a program of financial incomes and outcomes 

for each reporting year which is confirmed by the law on state budget annually. The issues of 

the structure of the budget system of the Republic of Armenia and budget relations are 

regulated by the Constitution of the Republic of Armenia and  special financial-budgetary 

legislative acts [9, p. 4]. According to the RA Law on the “Budget System”, the state and 

community budgets are the financial programs intended for the implementation of the powers 

stated by the state and local self-government bodies for a certain period of time. Budget 

execution is the regulated activity of the implementation of both income and outcome 

formation of state and local self-government bodies.   

The income sources of state budget are the following: 

1. Tax revenues 

2. State duties  

3. Obligatory social insurance payments   

4. Official grants   

5. Other incomes   

In order to ensure the harmonious development of the communities, the state budget 

expenditures envisage financial compensation to meet the expenditures of the communities in 

the form of non refundable financial means and subsidies.     

The state budget expenditures can also envisage other financial aids to community 

budgets such as:  

 Other subsidies for supporting the current expenditures of the community budget which 

are not connected with other program and which are non refundable financial means,  

 Subsidies - free and non-refundable funds for the implementation of a specific target 

expenditure (program) implemented by the community. The Government of the 

Republic of Armenia has the right to reclaim the non-targeted expenditures of the 

subsidies from the community given to the community from the state budget. Subsidies 

are provided in accordance with the procedure established by the Government of the 

Republic of Armenia. 

The control over the implementation of state budget is supported by the government 

according to its regulation.  

The over control of state budget is implemented by the  National Assembly which:  

 Controls the implementation of demands stated by law on the state budget of target 

year.  
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 Controls the realization of loans and credits from international organizations and foreign 

countries.   

 Controls the activity to preserve the regulation of staff accountance and legacy of 

budgetary means and implementation of budgetary obligations [2]. 

In this sense, the authorized bodies ensuring the revenues of the RA state budget are the 

following bodies: the RA State Revenue Committee, the RA Real Estate Cadastre Committee, 

the RA Police and state-owned joint-stock companies that implement state budget dividend 

revenues through the authorized body and others. 

Institutions receiving funds from the state budget are ministries, state administrative 

institutions and state non-profit organizations etc. The state authorized bodies receive 

donations and loans from the state budget of the Republic of Armenia as well as from 

republican special funds and commercial and non-commercial organizations receive money 

from other state sources. 

The functions of financial management and control in Armenia mainly relate to ensure 

the correspondence of the spent budget funds and the objectives set by the legislation. This 

goal will be maintained, but more emphasis should be placed on managerial accountability 

which will make the system more result-oriented and more controllable within program 

(budgeting based on result).  

The implementation of financial processes in the financial management system and the 

control over it are complementary in terms of increasing efficiency, therefore in the process of 

ensuring the improvement and modernization of the financial management system special 

attention should be paid to increasing the level of control over the mechanisms of financial 

management and from the point of view of control mechanisms the attention should be paid to 

not only the development of mechanisms of identifying the violations but also the 

introduction of preventive mechanisms. 

In this context the multilayer and multilevel control system of the management of public 

finance is important, particularly it is necessary to provide control procedures not only in 

budget implementation, budget formation and expenditure level but also in the level of budget 

planning and evaluating of its efficiency.   

 

Control at the level of budget planning   

The control at the level of budget planning is implemented in the stage of budget 

planning according to which a part of budget incomes and donations are planned in 

correspondence to the programs by the social, protective, educational, cultural and other 

policies integrated by the state. The mentioned programs are developed on the basis of the 

strategic documents affecting on state revenues and expenditures which are of two types:  

 Complete strategic document which is a long term strategic document including almost 

all main functional spheres.  

 Mid level strategic document which is a mid term or long term  document concerning 

separate functional sphere or field.  

Complete strategic documents (CSD) are long term state strategies. The latter include 

all functional spheres. They are directly connected with RA Constitution, RA Laws, program 

of RA Government and international obligations. The expected results are the following: CSD 

define the long term strategic plans of the development of the country. They are defined at at 

least sectoral level in the form of long term final results (impacts).   
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Mid level strategy documents (MSD) are sectoral, mid term or long term strategies. The 

latter cover one specific area or sphere (for example, social protection, culture, territorial 

development etc.). MSD strategic goals are defined at least at the sub-sectoral or specific level 

in the form of intermediate and direct results. MSD must provide a subordination of the 

expected results, i.e. which final result (s) the intended intermediate results will mainly 

contribute to. In turn, each intermediate result must be presented in the form of more than one 

direct result that contributes to it [8]. 

The definition of strategic goals (their hierarchy) should be a precondition for the 

development of budget programs and measures, which, in the end, should contribute to the 

achievement of those goals.  

The above mentioned statements prove that the basis of planning and management of 

public finance is the planning in accordance with the adopted policy which is carried out on 

the basis of strategic documents of different levels, consequently, control is necessary at the 

level of planning from the point of view of control over the procedures of formation and 

management of public finance which represent themselves as control functions to determine 

compliance with the methodological guidelines of the strategic documents as well as to 

determine the reliability of the financial (expenditure) and non-financial estimates given to the 

defined target and basic indicators, objectives and results and to the results of monitoring and 

current reports. 

 

Control at the level of budget implementation  

Exercising control over the level of budget implementation presupposes exercising 

control over the actual processes of state budget execution, the legality of expenditures, the 

legality of collecting state financial revenues, the legality of the process of providing grants to 

communities and other legal entities, the state procurement process and other actual 

processes. The state budget is controlled by the government in accordance with procedure 

established by it and the National Assembly oversees the fulfillment of the requirements set 

by the state budget law, the use of loans received from foreign countries and international 

organizations, the fulfillment of budget obligations and the legality of budget expenditures in 

order to maintain discipline. Supervision is a function of ensuring the accuracy of the 

executive powers of the budget programs envisaged by the budget, as well as the state 

administrative institutions responsible for collection of budget revenue, state institutions 

subordinated to these administrative bodies and the powers fulfilled in the field of budget 

implementation by laws and other legal acts. The control over the management of public 

finance in the Republic of Armenia is implemented by the Government  and the National 

Assembly through the relevant state bodies. The control functions assigned to the Prime 

Minister by the Constitution, laws and other legal acts are implemented by the State Control 

Service of the Republic of Armenia [3], the control of the Government to the implementation 

of the state budget is implemented by the Ministry of Finance and the Department of Budget 

Control [6] and the control of National Assembly to the implementation of the state budget is 

implemented by the Audit Chamber of the Republic of Armenia [4]. 

According to the specifics of the control function, the state bodies implement state 

control function at the level of budget implementation on the basis of the annual plan, 

applications, complaints,  mediations, instructions by high rank state bodies and officials as 

well as mediations submitted by the criminal investigation body. The main guideline of the 

activity is the annual program of the supervisory body which is based on a certain 
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methodology through which the risk assessment is carried out. Risk assessment of sectors or 

government agencies is carried out through the methodology of performing risk-based control 

functions. The methodology of functions of risk-based control is developed through indicators 

and criteria which define risk in accordance with international auditing standards and their 

evaluation. 

The methodology of risk assessment and criteria enable the control body to: 

 Analyze and classify the controlled objects according to their risk factors.  

 Form data base according to the sphere of activity and controlled objects. 

 Invest effective control mechanisms. 

 Effectively distribute the present resources to control risks. 

Risk is the possibility of occurring undesired event and the combination of expected 

negative consequences from it [7]. 

 As the purpose of the control is the organization and implementation of financial 

control over the activities of the communities at the expense of state budget of the Republic of 

Armenia through state administrative institutions, state non-commercial organizations and 

funds provided from the state budget of the Republic of Armenia, so the following definition 

of risk is typical to this sphere.  

Risk = probability of non compliance with the provisions of the statements of legislation 

of the Republic of Armenia on the efficiency of the collection of state budget revenues by the 

controlled object and (or) the purpose of spending the funds allocated from the state budget of 

the Republic of Armenia x less collection of revenues to the state budget of the Republic of 

Armenia and (or) non targeted inefficient spending of the allocated funds the results of which 

affect the level of execution of the state budget of the Republic of Armenia. Moreover, a low 

probability may not mean a low risk if the result is big. In the same way, high probabilities do 

not necessarily imply high risk. 

The risk assessment system is based on the analysis of the results of the relevant reports 

on the funds collected from the state budget of the Republic of Armenia by the bodies 

controlled by the objects particularly included in the mentioned subgroups as well as the 

results of previous inspections, assessment and classification of the results of the activity of 

controlled objects on the basis of information (in particular, proposals received from citizens, 

legal entities, individual entrepreneurs, applications-complaints, written information from 

state bodies, local self-government bodies, as well as the body of preliminary investigation or 

investigation or prosecutor or court). The risk assessment of the controlled objects is carried 

out through the risk assessment system and the frequency of their control is distributed 

according to the degree of risk of the given objects. 

During the risk assessment the amounts allocated from the state budget of the Republic 

of Armenia to the controlled objects, the directions of their use by sectors of the economy, 

functional classification groups of budget expenditures and economic classification articles 

are mainly taken into account as well as the amounts of taxes to state budget with the 

payments of the companies having more than 50% participation in revenues to state budget. 

The indicators that are the basis for calculating dividends paid to the state budget of the 

Republic of Armenia are also taken into account. More details on risk assessment 

methodology will be provided in the following articles. 
 

Control at the level of evaluating the efficiency  

The implementation of financial processes in the system of management of public 

finance and control over it are complementary in terms of increasing efficiency.  
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In this sense, one of the programs aimed at increasing the efficiency of the RA financial 

management as well as the measurability of the control processes conditioned by the 

measurability of the indicators are the reforms of program budgeting (PB), which are a logical 

part of the second generation fiscal reforms that began in the 2000s. The first step in that 

direction was the gradual introduction of the Mid Term Expenditure Program (MTEP), which 

was followed in 2004 by the PB reforms. Prior to the end of 2008, the main assistance to the 

Government of the Republic of Armenia in the area of the mentioned reforms was provided 

within the framework of the program of the Ministry of International Development (DFID) of 

Great Britain called “Support to the Implementation of Program Budgeting in Armenia”. 

Significant progress has been made during this period in terms of initiating PB reforms in 

Armenia. In particular, the first (pilot) methodological guidelines for implementation of PB 

were developed and approved which were then piloted and implemented in the ministries of 

social affairs. In the following years all budget implementing agencies were involved in the 

pilot implementation of the PB reforms until 2009. At the same time, in parallel with the 

traditional rate, the state budgets of the Republic of Armenia were gradually developed and 

presented in PB format as a supplement to the quarterly proportions of the state annual 

budget. 

Further expansion of the PB reforms has been carried out with the technical assistance 

of the German Agency for International Cooperation (GAIC) since 2009. A general action 

plan was developed and agreed with the Ministry of Finance (MF) of the Republic of Armenia 

within that framework according to which the process of reforms was divided into three main 

stages: 

1. First stage- 2012-2014 - the legislative confirmation of main elements of the system of 

program budgeting, in particular through the amendements in the Law of RA on 

«Budget system».  

2. Second stage- 2014-2016 - partial transfer to the system of PB from the viewpoint of 

developing, implementing and control of RA budget. 

3. Third stage-2016-2018 – complete transfer to PB from the viewpoint of developing, 

implementing and control of RA budget no later than since 2018.   

The cooperation is organized since 2012 under the program of  «Management of public 

finance  in Southern Caucasus under the regional program» of GAIC.  

The following results were obtained within the framework of cooperation [15, p. 4, 22]. 

a. new program structure of all supervising bodies implementing expenditure programs 

by RA state budget and new classifying system of  the program. A consultive support was 

given to the Ministry of Finance of the Republic of Armenia and other supreme bodies to 

aplly this new program. The projects of RA state budgets of 2012-2015 were made according 

to this program.      

b. As a result of the change in the structure of programs, 153 programs have been 

developed in the budget system instead of about 860. It is planned to create a system of 

descriptions (passports) of budget programs for 83 of them which are of most interest to the 

public users of budget information. The description of budget plan is a tool that allows to 

bring together and present all the key financial and non-financial indicators and targets 

necessary for evaluation and planning of the project cost. Control at the level of evaluating the 

efficiency in the field of management of public finance presupposes the implementation of 

control functions at the stage of evaluation of performance and summarising the results which 

presupposes compliance with the performance of budget programs, project descriptions and 
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pre-defined budget allocation processes. It is also very important to improve the RA 

legislation on public procurement from the point of view of increasing the efficiency of 

control mechanisms as a significant amount of public expenditures are made through the 

public procurement system. A well-functioning procurement system ensures the efficient use 

of cash and value for money by the government for the implementation of programs, the 

provision of goods and services as well as the implementation of effective control.    

 

Conclusion  

As the research shows, there are many problems in the field of management of public 

finance in the Republic of Armenia and it is proposed to apply effective structures of risk 

management especially in the budget system for the solution of this problem which will make 

it possible to eliminate financial abuses in the system. If the proposed approaches are applied, 

it will be possible to introduce an institutional system for controlling financial flows in the 

field of management of public finance. 
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ПРОБЛЕМЫ УПРАВЛЕНИЯ ГОСУДАРСТВЕННЫМИ  

ФИНАНСАМИ В РЕСПУБЛИКЕ АРМЕНИЯ 
 

С.Х. Тевосян 

Служба государственного надзора РА  

 

В статье рассматриваются проблемы формирования, развития и управления 

«кровеносной системой» рыночной экономики – государственных финансов. При этом, 

управление государственными финансами рассматривается с двух ракурсов. Первый 

заключается в представлении классической функции управления, включающей учет, 

планирование, организацию, регулирование и контроль над всеми процессами. Второй 

подход заключается в разделении функций контроля над отдельными функциями 

управления и выявлении (идентификации) рисков в системе государственного 

управления. В статье значительное внимание уделено выявлению случаев 

злоупотребления при формировании и использовании государственных финансов, а 

также управлению рисками при осуществлении контроля над этими процессами. 

Предложены действенные и эффективные подходы и инструменты для нейтрализации 

подобных рисков. Для обеспечения общей эффективности системы рекомендуется 

руководствоваться институциональными принципами на всех этапах управления 

государственными финансами, преимущественно используя классические подходы 

стратегического планирования. 

 

Ключевые слова: публичное управление, управление государственными 

финансами, финансовый контроль, риски финансовых злоупотреблений, 

стратегическое планирование, институциональное развитие государственных 

финансов. 
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Abstract 

The shortcomings in the management process of utilization of irrigation water as well as 

the reasons for their occurrence were revealed through the study of actual data on its use in 

the Republic of Armenia. It is noted that effective management of public finance largely 

depends on the correct planning of sector budgets and control is necessary for correct 

calculated and effective planning at the planning stage. 

The authors suggested to improve the financial and economic condition of the studied 

sphere by using effective management tools.   

 

Key words: public finance, effective management, budget planning, control 

implementation, program budgeting, irrigation system, target and basic indicators, water 

supply company, grant, financial support. 

 

Introduction 

The management of public finance is first of all the organization of the budget process, 

because the incomes of public finance are planned, implemented and summed up as well as 

the directions of expenditures are defined at that time. Therefore, the process of managing 

public finance can be divided into stages of planning, implementation (execution) and 

summarizing the results (reporting). 

Management of public finance is a complex and multi-layered process the establishment 

and implementation of which requires the introduction of an especially effective system of 

budget management and toolkit. Since the beginning of the 2000s, programmatic financing of 

state budget expenditures has been used to develop and operate effective management 

systems of public finance in the Republic of Armenia, but as practice in the irrigation system 

of the Republic of Armenia shows, inefficient management methods have taken place in this 

area due to which the irrigation water supply system has suffered significant damage for 

decades. As a result, the important natural resource of the republic is used with low efficiency 

and especially the losses of water resources are very high.   

mailto:ashotmarkos@rambler.ru
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The authors aim to show the possibilities of improving the management in this field 

through effective control, especially in the planning stage based on the study of the irrigation 

water supply system of the Republic of Armenia. 

Work has been carried out on the preparation of program-based budgets in order to 

increase the  efficiency of management of public finance since the beginning of the 2000s on 

the basis of which the program budgeting (PB) system has been introduced. It is a special way 

of budgeting, during which the budget process is based on the programs implemented within 

the budget. Programs are a set of measures to achieve certain budget results, on the basis of 

which the preparation of the budget obliges, in addition to purely financial information, to 

include program information in the budget, i.e. the budget must clearly state the goals and 

results of any sectoral strategy. The sectoral strategy is a set of steps resulting from a political 

decision to achieve public goals. 

In general, the emergence of program budgeting and its toolkit is largely due to the need 

to overcome the existing insufficient clarity between the system of sectoral strategies and the 

traditional (incoming) budget system. In the past, these systems operated quite independently 

of each other. 

In fact, the sectoral strategy discussed the part of goals, objectives and indicators of 

performance while the budget system discussed resource planning and the issues of ensuring 

interconnectedness and coherence between them were left to narrow and professional circles 

(for example, research institutes) [1, p. 41]. 

These programs are developed on the basis of strategic documents affecting government 

revenues and expenditures in accordance with the policy strategy of government expenditure 

set out in the MTEP. 

Depending on the scopes of involvement, maturity and impact on public spending, the 

strategic documents are classified into the following 3 main groups: comprehensive strategic 

documents, mid-level strategic documents and strategies of budget program. In this sense, the 

program of the Government of the Republic of Armenia and MTEP are also strategic 

documents, but the procedure for their elaboration, approval and reporting is defined by the 

Constitution and Laws of the Republic of Armenia and strategic plans of other levels are 

prepared in accordance with methodological instructions [2]. 

These strategic documents include objectives that should have final, intermediate and 

direct results. When defining the resulting indicators in the strategic documents, both the 

relevant target and their basic indicators must be defined for each of them. The basic 

indicators describe the actual level of the relevant indicator against which the target indicators 

have been set and against which progress in the respective outcome will be further assessed. 

Target indicators express the target (desired) level of the relevant indicator, which the state 

seeks to achieve through appropriate interventions. At the same time, it should be noted that 

when defining the target indicators, they must be linked to specific dates or periods, i.e. the 

deadlines for achieving those indicators must be clear [2]. 

The above-mentioned basic and target indicators are expressed on the basis of certain 

baseline data, financial assessments and resource calculations by giving qualitative and 

quantitative assessments, and the strategic objectives are defined as realistic, measurable and 

practical in terms of management. The effectiveness of the strategy largely depends on the 

accuracy of these indicators which implies the accuracy and efficiency of public financial 

management planning.  

Let us try to show how effective control can be exercised at the level of budget 

planning, and how it can be done in terms of effective management of public finance by 

practical example. For this purpose, we will analyze the planning of the process of providing 

irrigation water to water consumers in the Republic of Armenia, the public expenditure, 

planning and implementation for the organization of that process. 
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The process of providing irrigation water to water users in the Republic of Armenia is 

organized and carried out through companies of water users (hereinafter referred to as the 

Company). The companies are non-profit organizations created by water users and have the 

status of a legal entity, which, guided by the public interest, operates and maintains the 

irrigation system as well as the process of providing irrigation water to water users. The 

companies carry out the functions of maintenance and preservation of the irrigation system 

[3]. 

The Company is established on a voluntary basis in accordance with the legislation of 

the Republic of Armenia and with the Regulation of the Company. 

The members of the Company can be physical and legal entities who have land area in 

the service site of the Company. 

Management of Water Systems is the state body coordinating the activities of the 

company     which operates on the basis of a decree of the Government of the Republic of 

Armenia. 

The governing body of water management provides support services of irrigation and 

agriculture to the Company, participates in the annual calculation and perspective activities of 

demand for usable irrigation water resources and ensures the development of investment 

policy and implementation of water systems, organizes expertise for investment program, 

provides preliminary expertise of reconstruction design documents of water supply systems, 

submits proposals, supervises the  operation, maintenance and repair of irrigation systems, 

participates in the development of norms of drainage and standards of water losses of water 

supply and performs other functions defined by law and the legislation of the Republic of 

Armenia. 

Companies compile and submit reports on annual balance in accordance with the 

legislation of the Republic of Armenia [3]. 

Within the framework of the process of providing irrigation water to water users, the 

RA Government provides assistance to water user companies in the form of subsidies or tax 

benefits in accordance with the legislation, depending on the specific amount of financial 

assistance stipulated in the National Water Program. 

The Government submits the amount of subsidies provided to water suppliers and water 

users or tax benefits to the National Assembly for approval in the form of the draft of state 

budget for each year according to the manner prescribed by law. 

Subsidies from the state budget or tax benefits in accordance with the legislation should 

be defined in such a way as to contribute to the reimbursement of preservation of water 

supplies and costs of technical maintenance [6]. 

The planning of the above-mentioned state support process in this sphere was carried 

out by the state as defined by the RA Government Decree N1291-N of September 30, 2010 

“On approval of the mid-term state assistance strategy to water using companies and ensuring 

implementation of separate measures arising from the strategy” for 2012-2016. According to 

the mid-term strategy (hereinafter referred to as the 2012-2016 Strategy) and the strategy for 

improving the financial stability of the irrigation sector as defined by the Protocol decree N33 

on August 25, 2016 “On approval of the strategy of financial stability of irrigation sector” for 

2017-2021 (hereinafter referred to as the      2017-2021 strategy). 

By the decree N398-N of the Government of the Republic of Armenia on March 10, 

2011 “On regulating the process of providing state financial support in the form of current 

grants to companies of water users” in 2012-2016, the estimated amounts of state financial 
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support in the form of current grants to companies of water users for 2012-2016 were defined 

according to the mid-term strategy for state support to companies of water users (Table 1). 

The maximum acceptable levels (norms) of irrigation water losses (Table 2) are defined as the 

basis on which they will be used as a basis for assessing the amount of state financial support 

to be provided to water using companies in the form of current grants in relation to the 

determination of corporate tax liabilities. 

 It should be mentioned that the same decree also defined the further activity of 

maximum acceptable levels (norms) of irrigation water losses according to water using 

companies during 2012-2016 and the coming years as well.      

Table  1 

The amounts of state financial support of current grants of water using companies  

in 2012-2016, thousand Drams 
 

Years  2012 2013 2014 2015 2016 

Total  3,934,420 3,224,305 2,784,231 2,226,857 1,760,202 

 

 

Table  2 

Maximum acceptable levels (norms) of irrigation water losses according to water  

using companies during 2012-2016 in percentage to water intake 
 

NN WUC   2012  2013  2014  2015  2016  

    1 2 3 4 5 6 7 

1.  «Azat» WUC   48.30 48.30 48.30 48.30 48.30 

2.  «Aknalich» WUC   42.69 42.69 42.69 42.69 42.69 

3.  «Amberd»  WUC   43.64 43.64 43.64 43.64 43.64 

4.  «Ashtarak» WUC   51.60 51.60 51.60 51.60 51.60 

5.  «Aparan-Aragats» WUC   38.47 38.47 38.47 38.47 38.47 

6.  «Ararat»  WUC   35.00 35.00 35.00 35.00 35.00 

7.  «Arax» WUC     43.00 43.00 43.00 43.00 43.00 

8.  «Armavir»  WUC   44.60 44.60 44.60 44.60 44.60 

9.  «Artashat»  WUC   42.30 42.30 42.30 42.30 42.30 

10.  «Gavar»  WUC   31.54 31.54 31.54 31.54 31.54 

11.  «Garni-Geghard»  WUC   26.79 26.79 26.79 26.79 26.79 

12.  «Getik»  WUC   39.86 39.86 39.86 39.86 39.86 

13.  «Yeghegnadzor»  WUC   38.26 38.26 38.26 38.26 38.26 

14.  «Yeghvard»  WUC   46.92 46.92 46.92 46.92 46.92 

15.  «Yerevan»  WUC   40.00 40.00 40.00 40.00 40.00 
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    1 2 3 4 5 6 7 

16.  «Talin»  WUC   53.00 53.00 53.00 53.00 53.00 

17.  «Ijevan»  WUC   24.09 24.09 24.09 24.09 24.09 

18.  «Lori Canal»  WUC   32.95 32.95 32.95 32.95 32.95 

19.  «Khoy»  WUC   46.00 46.00 46.00 46.00 46.00 

20.  «Kapan»  WUC   29.98 29.98 29.98 29.98 29.98 

21.  «Kotayk»  WUC   47.01 47.01 47.01 47.01 47.01 

22.  «Hrazdan-water»   WUC   40.60 40.60 40.60 40.60 40.60 

23.  «Masis»   WUC   35.51 35.51 35.51 35.51 35.51 

24.  «Martuni»   WUC   45.81 45.81 45.81 45.81 45.81 

25.  «Meghri»  WUC   40.52 40.52 40.52 40.52 40.52 

26.  «Merzapnya»  WUC   42.68 42.68 42.68 42.68 42.68 

27.  «Musaler»   WUC   47.80 47.80 47.80 47.80 47.80 

28.  «Nairi»   WUC   36.49 36.49 36.49 36.49 36.49 

29.  «Noyemberyan»   WUC   34.51 34.51 34.51 34.51 34.51 

30.  «Shamiram»   WUC   39.14 39.14 39.14 39.14 39.14 

31.  «Shenik»  WUC   43.43 43.43 43.43 43.43 43.43 

32.  «Shirak»   WUC   51.01 51.01 51.01 51.01 51.01 

33.  «Vorotan»  WUC   40.66 40.66 40.66 40.66 40.66 

34.  «Utiq»   WUC   30.87 30.87 30.87 30.87 30.87 

35.  «Jrvej-Zoraghbyur»  WUC   26.28 26.28 26.28 26.28 26.28 

36.  «Sev jur–Akhtamar»   WUC   33.91 33.91 33.91 33.91 33.91 

37.  «Sisian»   WUC   31.58 31.53 31.49 31.44 31.39 

38.  «Vagharshapat»   WUC   40.91 40.91 40.91 40.91 40.91 

39.  «Vayq»   WUC   30.83 30.83 30.83 30.83 30.83 

40.  «Vardenis»  WUC   40.93 40.93 40.93 40.93 40.93 

41.  «Vedi»  WUC   41.74 41.69 41.63 41.57 41.51 

42.  «Parpi»  WUC   41.55 41.55 41.55 41.55 41.55 

43.  «Qasakh»  WUC   37.05 37.05 37.05 37.05 37.05 

44.  «Qarakert»   WUC   43.57 43.57 43.57 43.57 43.57 

 Total   42.92 42.92 42.92 42.92 42.93 
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According to the strategy, the Government of the Republic of Armenia would continue 

to be guided by the policy of increasing the estimated levels of payments for the volume of 

irrigation water in 2012-2016 in providing ongoing financial assistance to WUCs in the form 

of grants assuming the following levels of irrigation water payments as the basis for grant 

calculations (Table 3) [4]. 

 

Table  3 

2012-2016  will continue to be guided by the accounting levels of  

payments for irrigation water amount   
 

 m/u 2012 2013 2014 2015 2016 

Payment for irrigation water 

(minimum)   without VAT 
Dram/sq/m 11.0 12.0 12.0 13.0 13.0 

 

According to the strategy of 2012-2016, the following principles have been set in the 

basis of current grant suport:   

 Objectivity   

 Efficiency   

 Predictability and transparency   

 Trend to provide the results   

The aims of current state financial support are the following:    

 The increase of availability of irrigation water thus reducing the possible risks of 

decreasing arable lands and supporting the increase of irrigated lands, 

 The improvement of financial condition of WUC (including the use of toolkit of 

reducing creditory obligations) thus strengthening the preconditions to provide the possible 

high level of expenditure.  

It was defined that the main preconditions of granting will be  

 1. The size of irrigated land area (minimum)   

 2. The maximum limit of creditory obligations     

 

Minimum areas of irrigated lands   

WUCs will be obliged to actually irrigate the areas of those lands which should be fixed 

by the contracts annually by grant agreements the total sum of which should not be less than 

the index of the total irrigated land fixed by this strategy. 

If the actual irrigated land is smaller for a certain year, the amount of grants for the 

following year will be clarified by reducing them according to the strategy set out in the 

decision. 

 

Maximum limit of creditory obligations  

Water using companies working by grant agreements will be obliged to limit the 

accumulation of debts during the year the level of which can not exceed the 8% limit of 

expenses of WUCs for the given year. 

Irrigation water loss assessments, according to all WUCs, the average level of which is 

in line with the average results stated by the Decree N 188-N of Government of the Republic 

of Armenia on February 8, 2007 “On the Principles of reforms of state financial support to 

water using companies approving the norms of supplied irrigation water losses” (it is 
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estimated at about 43% in 2012-2016), however, the actual results of recent years show both 

the positive and negative deviations among the actual previously confirmed normative losses 

of irrigation water of WUCs. In this regard, it was envisaged for 2012-2016 that the maximum 

levels (norms) of irrigation water losses defined by this strategy should be based on the 

WUCs presented in Table 2 based on both the state support calculations and the tax liabilities 

of water user companies [7]. 

The amount of irrigated land (minimum) and the maximum limit of accounts provided 

by the grants defined by the strategy are not applicable from the management point of view 

which contradicts the logic of drawing up strategic documents. The minimum amount of 

irrigated land or the maximum level of creditory obligations can not be set for the companies, 

as the Company actually carries out supply works for irrigation water and the company is 

obliged to carry out irrigation services regardless of the set of levels as they can not be 

stopped due to the significance of the works. 

 According to midterm strategy, such indicators were put in the basis of calculations of 

financial support as  

 Maximum acceptable levels (norms) of irrigation water losses by water using 

companies for 2012-2016  

 Estimated levels of average gross agricultural product per hectare of irrigated land in 

the WUC service area  

 Estimated amounts of costly irrigation water consumption by gravity according to 

water using companies for 2012-2016 

 Estimated amounts of costly irrigation water consumption mechanically according to 

water using companies for 2012-2016  

 Estimated amounts of electricity consumption by water using companies for 2012-

2016  

The main indicators are the summative indicators of predictions of 2012-2016 financial 

flows of the Companies (Table 4). 

In the case of control at the planning level, it would be clear that these key indicators are 

largely inapplicable, not measurable in practice and calculations based on them cannot 

provide accurate predictions. 

From this point of view, it is first of all necessary to find out the accuracy of the 

maximum acceptable norms of water losses defined in Table 2 for which we should study the 

measurability of water level from water intake to its consumption. 

The amount of water loss is the difference between water intake (irrigation water 

supplied to companies) and water distribution (irrigation water distributed by companies to 

water users). The volume of irrigation water supplied to the companies can be measured by 

measuring the water at the time of water intake, and the volume of irrigation water distributed 

by the companies to the water users can be measured by measuring the actual water reached 

to the water user. Theoretically, this method of measurement is acceptable and will give 

accurate data, but practically many water supply facilities do not have corresponding metering 

facilities at the time of water intake. Therefore, it is not possible to calculate the amount of 

water loss with even approximate accuracy, so even in the conditions of content control, it 

becomes clear that the mentioned data are not correct and reliable. 

The strategy sets irrigation water tariffs for 2012-2016 (see Table 3), which assumes 

that the water user will have to pay for irrigation water in the respective years, as defined in 

Table 3 for 1 cubic meter. 
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Table 4 

Summative indicators of predictions of 2012-2016 financial flows, thousand Drams     

 

* accesses of debpt payment of the previous years are taken into account [7] 

 

Indicators   m/u 2012 2013 2014 2015 2016 

Revenues  (without VAT) Th.AMD 6,300,237 7,392,456 7,948,679 8,782,145 9,293,811 

Expenditure  (including VAT) Th.AMD  9,216,231 9,424,271 9,535,885 9,657,856 9,784,685 

Average cost price of water   AMD/cub 16.47 16.76 16.88 17.01 17.14 

Average price of water 

consumption (including 

membership payments) 

AMD/cub 11.26 13.15 14.07 15.46 16.28 

Accounting gap   Th.AMD -3,313,618 -2,537,758 -2,189,616 -1,687,764 -1,303,155 

Accounting gap per hectare   AMD/hectare  -25,673 -19,564 -16,796 -12,882 -9,897 

Damage by non calculation  Th.AMD -620,814 -686,553 -594,571 -539,155 -457,002 

       

Irrigated lands  Hectare  129,071 129,716 130,362 131,014 131,669 

Expenditure of electricity   Th. kW/h  120,811 121,376 121,921 122,492 123,042 

Length of irrigation network    Hectare/km 8.27 8.31 8.35 8.39 8.53 

Watering   Th.cub 559,466 562,266 564,874 567,699 569,965 

Specific cost of irrigation 

water per hectare   
cub/hectare  4,335 4,335 4,333 4,333 4,333 

Losses of irrigation water  Percent  42.9% 42.9% 42.9% 42.9% 42.9% 

       

Accumulation * Th. Drams  5,447,730 6,365,484 6,949,985 7,663,675 8,347,575 

Degree of accumulation* Percent  86.5% 86.1% 87.4% 87.3% 89.8% 

Amount of current state grants  Th. AMD   3,934,432 3,224,311 2,784,187 2,226,919 1,760,157 

Number of WUC receiving 

current state grants  
Company  36 33 31 26 21 

Cost coverage, accounting  Percent   68.4% 78.4% 83.4% 90.9% 95.0% 

Cost coverage for actual 

accounting* 
Percent   59.1% 67.5% 72.9% 79.4% 85.3% 

       

Pay for irrigating water   

(minimum), without VAT   
AMD/cub 11.00 12.00 12.00 13.00 13.00 

Average cost for consumption  

(without the revenues from 

membership payment) 

AMD/cub 11.00 11.75 11.81 12.50 12.50 
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Theoretically, this method of calculating the fee will provide accurate data on revenue, 

but in practice, in the absence of adequate infrastructure and water metering facilities in the 

fields, it is not possible to measure how many cubic meters of water is supplied to the water 

user. In case of study on the setting of irrigation tariffs, it would become clear that the revenue 

generated at the tariff per cubic meter is practically not applicable: the revenue generated in 

this way can not be credible. 

 Analyzing the process of revenue generation of the company, it becomes clear that 

water is supplied to the water user mostly through landfills without using metering devices. 

Instead of calculating the actual revenue for water supplied to water users (hereinafter referred 

to as the actual revenue), it is actually formed according to crop species and prices set by the 

size of irrigated land, by calculating the amount per cubic meter, in the absence of water 

metering facilities, the amount of water can be measured only by eye. In fact, accurate water 

metering is not possible at the time of irrigation or in some cases it is possible with the 

provision of appropriate equipment by water users, which is a small part of our irrigation 

system. However, the strategy stipulates that the revenue from the supplied irrigation water is 

generated per cubic meter of water, according to the calculation of tariffs given in Table 3, 

which, as presented above, is not a practical method. Under these conditions, the amount of 

water recorded in the water management system can not be reliable and be used as a basis for 

calculating the maximum norms of water loss, water cost, grant size and other indicators 

defined in Table 4. 

As already mentioned, financial support to companies in the Republic of Armenia is 

provided in the form of subsidies or tax benefits in the manner prescribed by law. Subsidies of 

legal entities from the state budget are provided in accordance with the procedure defined by 

the decree N 1937-N of the Government of the Republic of Armenia on December 24, 2003 

“On approving the procedure for granting subsidies to legal entities from the state budget of 

the Republic of Armenia” according to which compensation for the loss as a result of the 

production, export, import and performance of goods and services at a price below the 

minimum profitable price is, in other words, compensation for the difference between the 

price determined by the state [8]. In this case, the price set by the state is the price set in Table 

3, and the minimum favorable price is the cost of 1 cubic meter of water, but the analysis 

above mentioned shows that it is impossible to calculate the cost of 1 cubic meter of water in 

the absence of water metering capabilities, consequently, calculations of financial assistance 

in the form of defined subsidies in Table 1 are incorrect and can not be used as a basis for 

financial planning. 

The methodology of financial support for the 2017-2021 strategy has not mainly 

changed and the  action plan does not define measures to solve  the above mentioned issues 

[5]. 

The validity of the conclusions made as a result of the above-mentioned analyzes proves 

the fact that, according to the water using companies, the amounts of state financial support to 

companies were actually set at only 4,749,973.0 thousand AMD in 2014 [9] instead of 

2,784,231.0 AMD defined by the strategy and in 2015 - 5,235,681 thousand AMD [10] 

defined by the strategy instead of 2,226,857.0 thousand AMD, that is, the actual financing in 

2014 was 170% of what was planned in the strategy and in 2015 it was 235%. As you can see, 

the deviation between the actual financing and the amount of financial support provided by 

the strategy is huge. 
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 It would be necessary to carry out a study on the accuracy and reliability of the data in 

case of control during the planning stage underlying the calculation of the indicators defined 

in the strategy of 2012-2016, as the amount of financial support is formed as a result of the 

application of these indicators. The study would reveal that the revenues, average cost of 

water, irrigation water losses and specific cost of irrigation water per hectare, calculated on 

the basis of the amount of irrigation defined in Table 4 and other indicators calculated on the 

basis of them are incorrect and unreliable as practically they can not be calculated in the 

absence of infrastructures and water metering facilities. It would become clear that the 

strategy does not comply with the requirements of the strategic documents in different parts, 

as well as some of the procedures defined by the strategy do not comply with the legal 

regulations in force in the Republic of Armenia. All these practically show the need and 

ability to exercise control over public finance at the planning stage. 

Provisions aimed at solving the mentioned problems are defined by the point 3 of 2021-

2026 program the RA Government by Water Economy sub-item, according to which the 

policy of the RA Government in the field of water economy is aimed at providing reliable, 

stable, safe and affordable irrigation water services and the development of reforms in the 

field. 

The Government's activity is based on ensuring the modernization of water systems, 

attracting investments, increasing the efficiency of the management of state-owned 

organizations, improving the legislation regulating the sector and efficient and economical use 

of water resources. 

In order to solve the existing problems in the field of irrigation and in order to improve 

the situation, it is envisaged: 

Theses directed to solve the mentioned tasks are defined by the sub point of Water 

economy of the 3
rd

 point of the program of 2021-2026 of the RA Government which states 

that the policy of the sphere of RA water economy is directed to provide reliable, constant, 

safe and available irrigation supply and to develop improvements in the sphere.   

The Government activity is based on ensuring the modernization of water systems, 

attracting investments, increasing the efficiency of the management of organizations and 

state-owned water systems, improving the legislation regulating the sector and efficient and 

economical use of water resources. 

To solve the issues in the irrigation sphere and to improve the condition we foresee:  

 To implement necessary legislative and structural improvements   

 To continuously furnish the irrigation systems with modern equipment and control 

and data collecting systems  

 To implement total technical auditing and to develop and apply approaches of 

capital investments and criteria with the results of the auditing   

 To implement capital investments and investment policy directed to the 

reonstruction of irrigation systems    

The government will promote the use of new technologies to save water, including the 

introduction of drip-irrigation and rain irrigation systems as well as the use of reimbursement 

mechanisms of irrigation water [11]. 

Approaches and goals are certainly very relevant and necessary, but in order to achieve 

those goals it is necessary to develop strategies that can be applied in practice. The problems 

in this area are so diverse that they are difficult to solve due to their cost, time and narrow 

professional approaches that require short-term solutions and long-term solutions are needed 
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to achieve the goals set by the government program with other institutional development, 

strategic planning and policy development. 

Taking into account the mentioned circumstances, we suggest to develop short-term and 

long-term strategies in the field of water management, to define the legal acts that need to be 

developed or amended in the short term and to develop the long-term strategy strictly 

adhering to the requirements of the strategic documents by setting strategic goals, to provide 

the relevant infrastructure, tangible and intangible assets for the implementation of the 

processes as well as to provide the necessary resources, to clearly indicate the sources of their 

formation and to include them in the process of institutional development.  
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Основываясь на изучении актуальных данных об использовании оросительной 

воды в Республике Армения авторами выявлены недостатки в процессе управления 

использованием воды, а также причины их возникновения. Отмечается, что 

эффективное управление государственными финансами во многом зависит от 

правильного планирования отраслевых бюджетов, а для правильного рассчитанного и 

эффективного планирования необходим контроль именно на этапе планирования. 

За счет внедрения и использования эффективных инструментов управления в 

исследуемом секторе авторами внесены предложения по улучшению финансово-

экономического состояния отрасли.  

 

Ключевые слова: государственные финансы, эффективное управление, 

бюджетное планирование, контроль, программное бюджетирование, ирригационная 

система, целевые и базовые показатели, компания водоснабжения, грант, финансовая 
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Abstract  

Identifying problems hindering the development of border areas, assessing the 

shortcomings of the policy implemented by the state in the sphere and developing socio-

economic concepts based on them have always been and continue to be a necessary 

precondition for maximizing the real economic potential of any country. At present, 

disproportionate territorial development becomes more problematic along with all the risks 

arising from it: reduction of the population of settlements, reduction of economic activity, 

urbanization, emigration, aging of the population, reduction of territorial GDP and so on. 
 

Key words: border settlement, Geghamasar, infrastructure, security, demographic 

situation, development, priority. 
 

Introduction 

The purpose of this research is to identify the real challenges of the development of the 

border settlements of the Republic of Armenia by the example of Geghamasar enlarged 

community of Gegharkunik region, to identify the priority problems in the border 

communities, to suggest practical ways of solving the problems, to evaluate the territorial 

policy of the state and to offer conceptual ways of territorial development. 

Based on the above mentioned objectives, the following range of issues was proposed 

during the research: 

 Studying the policy implemented by the state in the border settlements of Geghamasar 

community; 

 Carrying out structural studies of programs (subvention programs) aimed at the 

development of infrastructure in border areas; 

 Identifying the existing problems in the demographic, economic and security spheres of 

the border settlements of Geghamasar community; 

 Proposing localization options for solving sectoral problems. 

mailto:tigran7711@gmail.com
mailto:petrosyan.nar.99@gmail.com
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As a result of the research, it becomes clear that all the problems typical of the border 

settlements of the Republic of Armenia, especially in the demographic, socio-economic and 

security spheres, have been obviously expressed in the studied border settlements. 
 

Literature review 

In the context of solving the problems of balanced development of border settlements, 

the objective assessment of the problems hindering their development is of primary 

importance. Due to all these, in the current reality of Armenia, more than ever, the nomination 

of practical ways of socio-economic development and ensuring their applicability continues to 

be a priority and topical. The problems of territorial development and their interpretation have 

found their expression in the works of well-known Nordic economists - Solow, Menkue and 

Romer. 

Recently, the process of studying the field has been intensified by Armenian scientists 

and researchers, who have mostly studied the issues of balanced territorial development. In 

particular, a number of valuable researches related to territorial development were carried out 

by the experts of ASUE Amberd Research Center: “Perspectives of RA territorial 

administration system with the introduction of technological tools” [1], “Peculiarities of inter-

community cooperation in the context of economic development of RA Vayots Dzor region” 

[2], “Assessment of agro-tourism development opportunities in the regions of the Republic of 

Armenia (following the example of the Lori and Tavush regions of the Republic of Armenia) 

“[3]”, Development of a model of socio-economic development of the Shirak region of the 

Republic of Armenia “[4]”, Model of socio-economic development of the RA Lori and 

Tavush regions [5] where the authors tried to identify the problems in the field and offer their 

own approaches to solving them. It is noteworthy that the mentioned researches are of 

valuable importance in revealing the problems of territorial development, but there is no 

emphasized reference to the border settlements.  

Besides, since a number of settlements in Gegharkunik actually became border only in 

2020 in the post-war period, therefore, the study of the latter became a cornerstone in the 

conditions of the new reality. Our research can be valuable both to scientists and researchers 

interested in the field, as well as to individuals and policy-makers in the field. 
 

 

Research Methodology 

During the research the primary and secondary research methods were combined and 

used. The primary study was conducted on the basis of questionnaire development, 

community and settlement visits, joint discussions with the heads of settlements and 

situational assessment. Based on the questionnaires developed by us, factual assessments of 

the demographic situation of the community, employment indicators, sufficiency of 

infrastructures and main economic indicators were made.  

The secondary study was based on research of official statistics. In particular, the 

statistical data presented by the RA Statistical Committee, other state and territorial bodies, 

various programs implemented in the community by various organizations and state 

structures, their qualitative and quantitative evaluation were carried out. 

During the research the methods of expert evaluation, graphic analysis, comparison, 

statistical analysis of data and study of cause-effect relations were also used. 
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Research Results 

The need to pay special attention to the border communities of the Republic of Armenia 

arose during and after the first Artsakh war, due to the need to restore the devastation caused 

by the war in the border settlements and to ensure the normal life of the local population. 

On November 17, 1998, by Decree No. 713 the Government of the Republic of 

Armenia established the list of border communities according to which 186 settlements were 

totally considered border communities in the Republic of Armenia. This list was to be the 

basis for the development of security and socio-economic programs in border communities. 

However, the first and, in our opinion, the main problem arises in the following: the concepts 

of “Border settlement”, “border community” are not enshrined in the RA laws. No law, 

government decree or other legal act has yet clarified the meaning of the concept of border 

community or border settlement. 

On April 3, 2001, the Law of the Republic of Armenia “On Border Regions” [7] was 

adopted which aimed to establish the basic principles of developing a state policy towards the 

border regions in the Republic of Armenia, the programmatic bases for the implementation of 

that policy, as well as the regulation of relations. With this Law, the Government of the 

Republic of Armenia undertook to develop and implement a clear and targeted strategy for the 

development of border communities and settlements. 

Based on the requirements of the above-mentioned law, the Law on the Approval of the 

Comprehensive Program for the Development of the Border Regions of the Republic of 

Armenia   was developed and adopted in 2002 [8]. In addition to the development of the 

Complex Program, in accordance with the RA Law on Border Regions, the Government 

undertook to develop and submit the Annual Program for the Development of Border Regions 

to the NA of the RA for approval each year. However, the study of the annual programs of the 

RA Government aimed at the socio-economic development of the border communities shows 

that for the last 6 years the government has refrained from capital expenditures and has been 

satisfied only with providing social assistance to the population, moreover, if in 2016-2019 it 

allocated a fixed 928.8 million drams aimed at those programs, then in 2020 and 2021 it 

comprised 800.0 million drams [9]. In addition to the above-mentioned social assistance 

programs, the Government of the Republic of Armenia and the National Assembly adopted a 

number of other laws and decisions aimed at improving the socio-economic situation of 

border settlements. 

However, as our study of the actual situation of the border settlements showed, these 

measures did not have a long-term sustainable strategic impact on the regulation and 

development of the socio-economic situation of the settlements, but had a local and short-term 

regulatory nature. 

The government has started to implement subsidy programs since 2018 in the context of 

the strategy of balanced territorial development the study of which shows that since 2018 not 

only little space is allocated to border settlements by the government, but also these programs 

are not always focused on priority problem solving. In particular, in 2018-2021, a total of 

1862 programs worth 94.8 billion drams were implemented of which only about 14 billion 

programs were implemented in border settlements and these programs to a greater or lesser 

extent included only 62 out of 151 border settlements [10]. 

Note that it was planned to implement a subsidy program of 7.3 billion drams in 2021 in 

Gegharkunik region of which only 1.6 billion drams is directed to border communities. 
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The socio-economic problems of the border settlements of Gegharkunik region, 

especially the enlarged community of Geghamasar, became more obvious in the post-war 

period, when a number of settlements actually became borderline. Unlike other border 

settlements in Armenia which have had border status for decades and have a relatively good 

level of special security infrastructure, these border settlements do not have defined 

boundaries and minimum security conditions which limits their consideration of real 

economic potential and alternatives. Highlighting the documentation of the existing problems, 

as well as the fact that the information on individual settlements both in the reports of the 

Statistical Committee and on the official websites of the communities is limited and quite old, 

we organized visits to the border settlements of Geghamasar community which allowed to 

record actual socio-economic situation and identify the existing problems. 

 

 
 

Fig. 1 The amount of subsidized programs of RA border settlements in total
1
 

 

Most of the implemented projects are part of road construction works. Under other 

programs, we have consolidated the work left out of the above areas (repair of common 

property of apartment buildings, construction / repair of street lighting system, acquisition of 

machinery and equipment) (Fig. 2). 

We have divided the problems in several directions. 

1. Security. From a security point of view, the border communities can be divided into 

two parts: moderately vulnerable and highly vulnerable. We have included the settlements in 

the middle vulnerable group which do not have proper military infrastructure in this part of 

the RA state border. These are the settlements of Pambak, Daranak, Areguni, Geghamasar, 

Avazan, Arpunk, Kakhakn, Kutakan, Tretuk, Shatvan. The settlements included in the highly 

vulnerable group not only lack the above-mentioned military infrastructure, but also these 

settlements are under direct fire from the positions of the Azerbaijani troops. As evidenced by 

this and according to media reports in July, August and September, the following settlements 

as Sotk, Kut, Azat and Norabak were regularly fired upon, grasslands burned and large cattle 

grazed on pastures.  

                                                 
1 The diagram was compiled by the authors based on the data presented in the Subvention Programs 

section of the website of the RA Ministry of Territorial Administration and Infrastructure. 
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Fig. 2 Distribution of subsidized programs of RA border settlements by directions
2
  

 

2. Demographic situation. For the analysis of the population in all the studied 

settlements, the data of the 2011 published by the RA SC [11] and the permanent and current 

number of population registered by us in each settlement for 2017-2020 were taken. One can 

get an idea of the extremely difficult situation of the population of the studied settlements by 

comparing their number with the average index of the rural settlements of the region. Even in 

Sotk, the center of the community, the population is about twice less than it was before and 

the rest of the settlements make up 6.5-25% of the average. 

Table 1 

Demographic situation of the border settlements of Geghamasar community
 3 

 

  Permanent population Current population 

  2011 2017 2018 2019 2020 2011 2017 2018 2019 2020 

Average, region 1760 1745 1742 1734 1732           

Geghamasar 1132 1190 1120 1052 1015 1109 1076 1010 957 925 

Sotk 824 950 990 991 942 811 942 976 978 903 

Arpunk 568 562 503 479 470 564 547 490 478 460 

Pambak 548 495 499 506 505 469 395 399 406 408 

Areguni 344 319 313 330 259 340 289 283 300 257 

Avazan 252 218 233 230 241 245 211 217 219 223 

Tretuk 174 207 255 250 218 164 162 147 155 148 

Daranak 168 220 205 191 170 167 202 182 172 130 

Kut 193 176 197 170 168 180 170 185 160 148 

Azat 101 134 141 90 110 82 60 60 58 55 

 

The number of permanent residents in the actual settlement during the given year is reflected 

in the current population index, where the current population in the settlement as of January 

of each year is registered, which causes significant deviations in the actual registration of 

                                                 
2 The diagram was compiled by the authors based on the data presented in the Subvention Programs 

section of the website of the RA Ministry of Territorial Administration and Infrastructure.։   
3 Note: The average regional number was calculated from the publications of the RA SC, dividing the permanent 

population of the total rural settlements of the region by the rural settlements of the region. There are no statistics 

on the current population of the region by years 
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permanent residents. Temporary returnees and contract servicemen who do not physically 

reside in the area during their free time in combat, regardless of the fact that they are 

registered. 
 

 
Fig. 3 The movement of the population of the border settlements of  

Geghamasar community by years
 4 

 

And the number of permanent residents in the settlement directly determines the 

existing potential and development opportunities of the given settlement and its incorrect 

registration leads to the distortion of the correct assessment of the situation. 

 Carry out the calculation not at the time of reporting, but at least 60 days during the 

reporting year based on the number of people living in the settlement. 

Stimulating population growth in border areas should be one of the main strategic goals of the 

government. From this point of view it is recommended to 

 Facilitate the resettlement of young families, especially in border areas, in particular by 

providing them with free housing with land based on their professional ability to 

provide decent work in the area. 

3. Kindergartens, schools, children's sports and art clubs. Although there are more 

than 200 children aged 0-5 living in the studied settlements, there is a functioning 

kindergarten only in Tretuk and Sotk. The kindergartens are renovated  having only 70 

children. Although the residents of almost all the settlements we spoke about appreciate the 

existence of kindergartens in their village and are ready to pay for the services provided, 

according to the heads of the administrative districts, the lack of financial resources does not 

allow the operation of any type and size of primary school. However, we believe that the 

existence of these institutions not only provides a certain level of development for children in 

this age group, but also allows the caring parent to use their free time in part-time or full-time 

work. All these, in their turn, indirectly but steadily affect the maintenance and growth of the 

population in the settlement and the increase of prosperity and development. Therefore, it is 

necessary for either each settlement to have a pre-school with the necessary capacity or to 

build such an institution in several settlements close to each other and to ensure the possibility 

of transporting children to kindergarten (providing a bus or creating a direct public transport 

connection between those settlements). 

                                                 
4 Compiled by the authors on the basis of statistical reports of settlements․ 
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As for the schools, although they are available in all settlements, the building conditions 

of some schools were insufficient, there are no normal classrooms and lavatory rooms. Due to 

the lack of specialists, the same teacher has to teach several different subjects. At the same 

time, in most of the border settlements observed, the number of students does not exceed 100, 

which is also a serious problem in terms of effective use of existing capacities. 

The existence of different children groups (sports, music, painting, general development 

centers for preschool children, etc.) in the settlements is also very important, as such groups 

ensure the development of different abilities of children and their useful use of free time. 

To solve the above-mentioned problems, we suggest taking into account the 

geographical location of the settlements and the number of preschool and school-age children, 

grouping the number of schools and changing the vacated buildings into a kindergarten. In 

particular 

Pambak - Daranak - Areguni. The Daranak is located between Pambak and Areguni, the 

distance from each of them is about 6 km each. Preschool children are 20 in Pambak, 15 in 

Areguni and 14 in Daranak.  

There is 1 basic school with 54 students in Pambak, 1 basic school with 60 students in 

Areguni and 1 high school in Daranak with 14 students. It is proposed to unite the schools in 

Daranak village, turning it into a secondary school and to transform the vacated school 

building in Pambak village into a kindergarten in accordance with the presented requirements. 

Areguni village, being located between Pambak and Geghamasar villages, will have the 

opportunity to choose a kindergarten. It is expedient to form groups according to the 

following principle: song, dance, painting, general development centers for preschool children 

in the area with a kindergarten, using the excess space of the school building turned into a 

kindergarten. Such a division is more expedient, as it will give an opportunity to involve the 

target beneficiaries of the groups as much as possible. The institutions of other settlements 

can also be grouped according to the same principle. 

4. Inter-community public transport and intra-community roads. The provision of 

regular and uninterrupted public transport communication with the urban settlements of the 

regions, both inter-community and with each urban settlement, is of primary importance from 

the point of view of the socio-economic development of the rural settlements.  

Large villages that are community centers and typically the only urban settlements 

geographically close to the typical rural settlements are generally equipped with the necessary 

infrastructure and services such as hospital, MES service, police, bank branches, IOM 

colleges, sometimes even universities. m/c, medium and large grocery and household shops, 

agricultural markets, processing and/or production SMEs, cultural and leisure facilities, etc. 

All these enables the city not only to provide itself, but also to the population of several dozen 

nearby villages, as well as to provide them with appropriate services. Therefore, there is no 

alternative to the need for a regular public route. In the enlarged community of Geghamasar, 

there is either no intra-community public route or connection with Vardenis which is the only 

town in the region. There is one reason: it is not possible to involve the private sector as there 

is not enough passenger flow and it is not profitable, and the community does not have the 

financial means to provide such a service on its own. We believe that such a vital service 

should not be viewed in terms of financial gain. The government should either provide partial 

reimbursement or tax incentives to encourage private companies to service and operate the 

inter-community public route, or it should be done at the expense of state-funded community 

funds. 
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5. Agriculture. The summary of the studies conducted on the spot and the issues raised 

by the heads of the administrative districts allows to single out a number of priority issues in 

the field of agriculture in the border villages (which, to a greater or lesser extent, are also 

typical of all the regions of the Republic of Armenia). They are 

 Availability and security of irrigation water 

 Existence of uncultivated lands 

 Growing of non-targeted agricultural products (due to the impossibility of regular 

irrigation, only wheat, barley and fodder are grown in all the settlements observed). 

 Lack of professional consultations with villagers 

 Due to the proximity of some pastures to the border, safety issues of their operation, 

as a result, lack of fodder, 

 Lack or insufficient availability of specialized processing plants, which leads to a 

reduction in the amount of crop grown in line with the capabilities of the procuring 

organization; 

 Lack of crop insurance system (currently only frost or hail insurance is offered), 

etc. 

Emphasizing the importance of solving this range of problems or mitigating their 

consequences, we have considered a number of primary options for solving them. The 

solution of the irrigation problem in a number of settlements of Gegharkunik region (Sotk, 

Kut, Shatvan, Azat) can be implemented as a result of drilling deep wells or cleaning the 

existing ones and carrying out similar works. We have estimated the possible amount of 

expenses to be made, which will allow us to assess the real way to solve this problem. 

 

Table 2  

Irrigation system cost calculation
 5
 

 

Drill about 50 meters deep 
1 meter - 20-30 thousand 

AMD 

Pump 1 item 
130 thousand AMD, 

average 

Pipe 500-1000 meter /127 inch / 
1 meter - 8500 AMD, 

average 

Welding 30 meter 50000 AMD 

Total  7 – 9 million AMD 

 

Pambak, Daranak, Avazan, Geghamasar, Arpunk, Areguni, Tretuk, Kutakan and 

Kakhakn small plots of land, where mainly gardens and vegetables are grown, consume the 

main irrigation water from several rivers flowing along the adjacent mountain range, taking 

into account the individual milk. The financial inexpediency of irrigation through the system 

is proposed to organize the introduction of drip irrigation systems in the lands adjacent to the 

settlements in a centralized and enlarged way with the support of the state. This, in turn, will 

allow directing river water to irrigated arable land. 

All these villages need partial repair of the existing irrigation network, proper 

management and use of river basin water exclusively for irrigation. Of the observed 

settlements, only the size of Geghamasar arable lands exceeds 1000 ha (1862 ha), of which 

about 30% is irrigated. According to preliminary estimates, 40-60 million drams will be 

                                                 
5 Authors' calculations 
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required for the repair of the arable land irrigation network in each settlement, depending on 

the size of the land and the degree of damage to the existing network6. 

Touching upon the issue of growing crops, let us mention that Geghamasar community 

of Gegharkunik region has previously been distinguished by potato harvest, so we have made 

an approximate calculation to find out the ratio of costs and expected income for growing 

wheat and potatoes7. 

Table 3 

Expenses for 1 hectare in case of wheat sowing 
 

Seed-300 kg 48000 AMD 

Cleaning the land 30000 AMD 

Cultivation 20000 AMD 

Sowing 15000 AMD 

Fertilizer-350 kg 70000 AMD 

Pesticide processing 15000 AMD 

Irrigation 16000 AMD 

Harvest 30000 AMD 

Total 244000 AMD 

 

Based on the calculations made, we can state that the harvest will be 5 tons / ha on 

average, which at an average annual price of 130 drams / kg [12], will provide about 650,000 

drams of income, and profit - 406,000 drams. 
 

Table 3 

Expenses for 1 hectare in case of growing potatoes 
 

Seed 700000  

Cleaning the land 30000 

Soil cultivation 20000 

Sowing 40000 

Seedling cultivation 20000  

interlayer baking 20000 

Treatment with herbicides 100000 

Irrigation / four times / 60000 

Watering 20000 

harvest 40000 

labor force 80000 

Total 1.130.000 

 

Considering the real opportunities for potato cultivation, we can see that the harvest will 

be about 30 tons / ha on average, which at an average annual price of 112 drams / kg [13] will 

provide about 3360000 AMD income, and the profit - 2230000 AMD. In case of observing 

both crops, it becomes obvious that potato cultivation may be more expedient and profitable 

for these settlements of the region. 

6. Tourism. Tourism is one of the special spheres, which, if properly organized, can 

provide sufficient employment, infrastructure, investment interest, economic growth, etc. in 

all settlements in the tourist zone. 

                                                 
6 Authors' calculations 
7 The information was received as a result of a survey of individuals engaged in agriculture in the 

border settlements of Gegharkunik region. The calculation was made on the basis of 1 hectare, but in 

case of sowing at least 1000 hectares of arable land. 



ECONOMICS 

64 

This region of Gegharkunik is cut off from the main highways connecting other regions 

of Armenia, it is relatively far from Yerevan and even being in the immediate vicinity of Lake 

Sevan, having all the prerequisites for sport, mountaineering and extreme tourism, has no 

developed tourism. Therefore, the main problem for the government should be the emergence 

of that interest in the private sector. As a solution, we propose to declare this region of the 

country a “special economic zone” for medium and large enterprises in general and for 

tourism in particular (hereinafter referred to as “SEZ”). One can get an idea of the possible 

ways and consequences of using the SDZ phenomenon by studying the website of the RA 

Ministry of Economic Development [14]. We propose to declare all settlements on the border 

with Azerbaijan as SDZ, to exempt those engaged in medium and large enterprises from 

property tax and land tax for the first 10 years, to set the profit tax at 2-5%. At the same time, 

to oblige the organizations carrying out economic activities in those zones to participate with 

a certain share of the profit in the programs of creation, repair and modernization of the 

infrastructures of the rural settlements of the given region. As a result of this measure, the 

government can make significant financial savings. 

As for the Geghamasar community being cut off from other settlements of the Republic 

of Armenia and Yerevan, special attention should be paid to the fact that the Yerevan-

Vardenis railway passes through the Geghamasar community, which is operated exclusively 

to service the Sotk ork mine and is limited only due to the tourist season, carries out passenger 

transportation by Yerevan-Shorzha route. We think that the full operation of the railway (up 

to the town of Vardenis) will not only be a serious impetus to ensure the flow of tourists to the 

region, but can also be a cheap transportation of agricultural products from Gegharkunik to 

Yerevan and other regions of Armenia, as well as for export. The only reason why the railway 

is not operated on the mentioned route is that the route is unprofitable due to the small number 

of passengers. As for the relevant stations, as we were told during the informal conversation 

from the South Caucasus Railway, there are stations in Sevan, Shorzhan and Vardenis, in the 

latter case slightly interior decoration works are needed. We think that the government should 

also subsidize the expenses of the South Caucasus Railway CJSC for the next few years. In 

addition, to take full advantage of the railway, we think it will be necessary to open 

intermediate stations near the villages of Geghamasar and Pambak or Daranak, as the latter 

are located closer to Lake Sevan and will be the main stop for customers of coastal hotels. 

7. Employment. In rural statistical reports, information on population employment is 

generally supplemented by the following semantic breakdown 

 Self-employed in agriculture, 

 Self-employed in non-agricultural activities, 

 Employed in state organizations: community halls, village administrations, schools, 

kindergartens, medical institutions, 

 People working in the Armed Forces, etc. 

There are no registered unemployed ones as such, as all those who do not receive a 

fixed salary or are not involved in any non-agricultural activities, supplement the rate of self-

employed in agriculture, although our contacts increased the number of women in all 

settlements and up to 20 in general. The problem of employment is for 30-year-olds. Most 

young people either become contract soldiers or emigrate from their place of birth. The main 

activity of SMEs in the observed settlements is a small grocery store with no development 

prospects. The low solvency of the population of the settlements and being out of the scope of 

tourist interests make doing business in these settlements unprofitable (Table 4). 
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Table 4 

Number of SMEs operating in the border settlements of Geghamasar community 
 

 
SME 

Residence type of activity Quantity Number of employees 

Arpunk grocery store 1 1 

Geghamasar 

flour mill 1 5 

grocery store 4 4 

thrift store 1 1 

Areguni 
grocery store 2 2 

gas station 1 2 

Pambak grocery store 3 3 

Kut grocery store 1 1 

Avazan 0 0 0 

Tretuk 0 0 0 

Daranak 0 0 0 

Azat 0 0 0 

 

The solution of the problems considered in the previous sections, in its turn, will 

significantly contribute to the activation of employment in the settlements. 

 

Conclusion 

Summing up our research, we consider it important to note that in the conditions of the 

modern reality of Armenia, the implementation of measures aimed at re-evaluating the 

security, demographic, social and economic conditions of the border settlements has become 

more important than ever. The latter should not only be limited to granting border status to 

settlements, but should also be accompanied by the practical implementation of the above 

measures. Gaps in the legislative field also slow down the process of solving the problems 

formed in these settlements. If the issues raised by us require a relatively long period of time 

to resolve, then the regulation of the legal framework, the clarification of the status of 

settlements and the ensuing steps are subject to the implementation in a relatively short period 

of time. Our research shows that these border settlements have sufficient resources to use their 

economic potential effectively. However, their use can be beneficial only by meeting the 

minimum requirements of economic activity, which can not be provided only by a small 

budget allocated to solve the already dozens of problems in border areas. Therefore, the 

efficient distribution of state resources by targeted and selective implementation of subsidy 

programs is now on the agenda. The latter will make it possible to reduce or eliminate the 

existing socio-economic gaps between interregional, border and non-border settlements. The 

implementation of such measures will not only solve the problem of sustainable development 

of a large number of settlements, but will also be a stimulus for the improvement of security 

mechanisms in border areas, leading to a chain effect, as well as the improvement of 

demographic and other indicators. 
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ВОЗМОЖНОСТИ СОЦИАЛЬНО-ЭКОНОМИЧЕСКОГО РАЗВИТИЯ 

ПРИГРАНИЧНЫХ НАСЕЛЕННЫХ ПУНКТОВ РА НА ПРИМЕРЕ ОБЩИНЫ 

ГЕГАМАСАР ГЕГАРКУНИКСКОГО МАРЗА: ПРОБЛЕМЫ И ПУТИ РЕШЕНИЯ 

 

Т.С. Мартиросян, Н.Б. Петросян 
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Выявление проблем, препятствующих развитию приграничных территорий, 

оценка недостатков проводимой государством политики в данной области, разработка 

социально-экономических концепций на их основе всегда было и остается 

необходимой предпосылкой для максимизации реального экономического потенциала 

любой страны. . В настоящее время непропорциональное территориальное развитие 

становится более проблемным вместе со всеми вытекающими из него рисками: 

сокращение населения населенных пунктов, снижение экономической активности, 

урбанизация, эмиграция, старение населения, сокращение территориального ВВП и так 

далее. 

 

Ключевые слова: приграничный населенный пункт, Гегамасар, инфраструктура, 
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Absrtact 

As a result of the 44-day war unleashed by Azerbaijan on September 27, 2020, the 

whole economy of Artsakh, individuals, legal entities as well as taxpayers found themselves 

in a difficult financial situation by suffering significant human, material and economic losses 

which also caused great difficulties in tax collection. The current situation requires new 

approaches and actions to transform the tax field of the republic and ensure the efficiency of 

its further activities. 

 

Introduction  

The Government of the Republic of Artsakh is taking effective legislative measures, 

both to expand the scope of tax benefits and to liberalize tax administration in order to 

comprehensively address the economic and social losses caused by taxpayers and to create a 

more favorable tax environment for business. 

Particularly during the war, taxpayers faced a number of problems related to late 

submission of accounts, non-payment of taxes, other mandatory payments or late payment 

which resulted in fines and penalties. In addition, a number of organizations have provided 

tax-free goods to local government and local self-government bodies. 

It is very important to develop and implement effective mechanisms for regulating 

relations of taxpayers in communities outside the control of Artsakh Republic. 

  

Conflict setting  

In order to solve the mentioned problems, the National Assembly of the Republic of 

Artsakh has adopted a very important legislative package which will solve the possible further 

problems of the existing tax legislation. Thus, according to the laws «On Profit Tax» and «On 

Income Tax» of the Republic of Artsakh, it is written: 

1) The amount of loan, its percentage, penalties and fines owed to a legal entity who has 

died, become disabled or has been missing as a result of hostilities during the war in the case 

of a remit by a bank or credit organization cause profit tax liabilitiesn and income tax 
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liabilities for them. The problem is that these provisions of the law are an obstacle for the 

remit of the obligations of the above-mentioned people by the bank or credit organization.     

2) Business entities have suffered significant losses as a result of the war and the 

economy needs investments, so it is purposeful to exempt taxpayers operating at a 10% profit 

tax rate for a certain period of time while reducing banking, telecommunications, energy and 

mining rates. In such a way, it is expedient to exempt individual entrepreneurs from paying 

income tax in terms of income from business activities thus ensuring the continuity of their 

activities [1].  

 According to the AR Law on «Income tax»  

1) Income tax refund is made in the amount of percentage paid on the mortgage loan 

service if the tax agent has no income tax liability at the time of application. The problem is 

that the income tax refund is made quarterly  based on the amount of income tax calculated 

for each employee during each month of the given quarter while the fact of payment is taken 

into account for all periods, which causes problems in practice. 

2) The income tax is calculated from the income of individuals working under civil law 

contracts and on hiring at a rate of 20%. The problem is that in the post-war situation there 

was a need to take more intensive steps to encourage employment by reducing the tax on 

income from work. Similar steps are needed to encourage the work of individuals involved in 

agricultural production [2].  

According to the AR Law on «Value added tax»   

1) The sale of agricultural products produced in the republic, mechanized works carried 

out during the cultivation of agricultural crops and perennial plantations, housing construction 

and irrigation water supply transactions must be taxed with value added tax from January 1, 

2021 which will hinder the activities of the sectors. 

2) Cash method is used for VAT offsets which aims to exclude more offsets 

(deductions) by taxpayers. Due to the fact that tax invoices are currently issued exclusively 

through the electronic system, this provision has lost its purpose and creates additional 

accounting difficulties for taxpayers [3].  

According to the AR Law on «Sales tax» the sales tax is calculated based on the amount 

of sales turnover, without taking into account the fact that the goods purchased by taxpayers 

are documented, which does not encourage taxpayers to make documented acquisitions. In 

addition, due to the war, there was a need to create more favorable conditions for taxpayers in 

the sector [4].  

According to the AR Laws on «Confirmed payments» and «Patented payments» the 

defined fees are paid regardless of the amount of actual income received by the taxpayer, i.e. 

the calculation of the latter is based on physical characteristics. Due to the current situation, it 

is expedient to exempt activities taxed with fixed patent fees from taxation, which will 

stimulate the development of small and medium enterprises by providing jobs [5].  

According to the AR Laws on «Patented payments» and «Cash registers» in a number 

of spheres of small business (services of hairdreser, shoes repairing, clothes, car services etc.) 

should use cash registers since January 1st, 2021 [6].  

According to the AR Law on «Funded pensions» the system of funded pensions has 

been applied in Artsakh since 2019 July 1 the member of which collects 10 percent of his/her 

income   paying 2,5 percent and 7,5 percent is paid by the state. The participant should pay 5 

percnt since 2021 January 1st which is an additional burden for the participant.   
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According to the preliminary orders and corresponding to the relevant contracts, the 

activity of providing public catering services in the objects intended for the internal 

consumption of the customer is envisaged to be taxed through a system of fixed payments as a 

result of which there is a need to make a corresponding change in the Law on «Taxes» [7].  

According to the AR Law on «Payments on road construction, reconstruction and 

preservation» was intended for providing budget incomes aimed at road construction, 

reconstruction and preservation. 

At the same time, legal entities are considered payers and individual entrepreneurs  

engaged in the same activity are not payers. In a similar way, depending on the tax regime, a 

legal entity may be considered to be making or not paying road tax which does not ensure the 

principle of tax fairness.  

 

Research results  

Based on AR Law on 2021 February 1
st
 «Tax privileges as a result of hostilities»  

 From September 27, 2020 to January 31, 2021, the deadline for submission of 

audotory reports, information and other documents to be submitted to the tax authority has 

been extended until February 20, 2021.  

 The deadline for taxes and other obligatory payments has been extended until february 

20, 2021.  

 Taxpayers were enabled to write off tax invoices that were not written off during the 

war through the electronic system by February 20, 2021.   

 Exemption of goods supplied by taxpayers donated to state  and territorial 

administration and local self-government bodies from value added tax, excise tax and (or) 

trade tax.   

 To enable taxpayers to write off goods acquired for sale in the event of actual loss, 

destruction, damage or loss of quality due to hostilities without imposing a tax liability.   

 Exemption from accounting for individual entrepreneurs who have actually operated 

exclusively in the communities now under the control of the Republic of Azerbaijan due to 

hostilities (except for those engaged in energy, mining, non-permanent activities due to their 

nature (except for direct transportation activities)) from unpaid tax and other mandatory tax 

liabilities and to return overpayments without inspections by in-house examination, in case of 

liquidation to provide a certificate of absence of liabilities, to reset the product balances in the 

tax authority database automatically and to return profit tax (income tax) and income tax 

minimum prepayments for 2020[1].  

According to the AR Law on ««Amendements in the Law on Income tax»  

 If the amount of the loan, its percentage,  penalties and fines of the individual who 

died, became disabled or was missing as a result of hostilities during the war is paid by the 

organization, these amounts should not be taxed by income tax.   

 Since 2020 the tax rate for banking, energetics, minimg and telecommunication was 

reduced up to 18 percent, then it has become 10 percent for energetics and telecommunication 

since January 1st, 2021.   

 Taxpayers operating at 10% profit tax rate are exempt from paying profit tax in 2020-

2022, except for taxpayers operating in the field of energy and telecommunications. 

According to that, the prepayments made for 2020 will be returned to them in 2021. At the 

same time, it is proposed to set the profit tax rate at 5% after the end of the privilege period. 
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 To make corresponding editorial amendements in the Law on  «Payments for road 

construction, reconstruction and preservation» connected with its state of out of force [2].  

 The bill on «Making amendemets in AR Law on profit tax» states that  

 To consider the incomes as decreasing incomes and exmpt from profit taxes bank or 

credit institution as a resident organization the  individuals who have died, become disabled or 

missing as a result of hostilities during war with their spouse, cohabiting child or cohabiting 

parents. 

 Make an income tax refund in the amount of percents paid on the mortgage loan 

service, if the tax agent has fully fulfilled the tax liability declared for the tax authority for all 

months of the given quarter, declared by the income tax calculation without taking into 

account the liabilities for previous periods.  

 The profit tax rate was reduced defining 15 percent for 2021, 14 percent for 2022 and 

13 percent for 2023 respectively.  

 To set 3% of profit tax from the income equal to it for the individuals hired 

exclusively for the taxpayer engaged in the production of agricultural products.  

 A term income tax privelege has been established for individual entrepreneurs 

exempting them from paying income tax from business income in 2020, 2021 and 2022 thus 

allowing all  individual entrepreneurs to waive this exemption by submitting a written 

application to the tax authority by January 20 of the reporting year as a result of which the 

latter will be counted for work experience for the period of activity [3].  

According to the ammendements in AR Law on «Value added tax»  

 Sale of agricultural products produced in the country, mechanized works carried out 

during the cultivation of perennial plantations of agricultural crops, housing construction and 

transactions irrigation water supply are not subject to value added tax until January 1, 2026.   

 The transaction is done automatically immediately to the supplier’s tax account during 

the accounting time independent of having actually paid the account [3].  

Accordimg to AR Law on «Sales tax» and making ammendements in it    

 The sales tax rate has been revised allowing taxpayers to make deductions for 

documented gains and pay the sales tax at a rate of 1%. In particular, it would be better to set 

the sales tax rate on sales turnover at 2% for 2021 and 3% from January 1, 2022 reducing it 

by 1% of documented expenditures on goods purchased for sale (2% from January 1, 2022). 

If, after reducing, the sales tax amount is less than 1% of the sales turnover, the sales tax will 

be calculated at a rate of 1%, and the non-reduced portion will be deducted in consequent 

periods.  

 The misinterpretations in the law have been clarified and it was advised to edit the 

Law on «Road constructions, reconstruction and preservation» to state it as out of force [4].  

To make ammendements in AR Law on «Fixed payments» and «Patent payments»  

taxpayers of which are exempted from making fixed and patent fees for three years, except for 

refueling and according to pre-orders, in accordance with the relevant agreements for the 

provision of public catering services in the objects intended for the internal consumption of 

the customer [5].  

According to the AR Law on «Patent payments» and «Cash registers» and making 

amendements in them the deadline for investing cash registers in a numbers of spheres of 

small enterprises is prolonged until 2026 January 1st [6].  

 According to AR Law on «Funding pensions» and making ammendments in it the 

deadline of participation of state and citizens to funding payments  is prolonged for a year and 
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the rate ofsocial payments is defined 3.5 percent by gradual increasing since 2022 January 1st 

and 5 percent from 2023 January 1st thus providing the equal participation of state and 

citizens [7].   

According to AR Law on «Taxes» and making ammendements in it  the circle of 

taxpayers who do not enjoy the tax privilege for a period of three months has been clarified 

including those who provide public catering services in the objects intended for the customer's 

internal consumption, according to the preliminary orders, in accordance with the relevant 

contracts [8].   

According to AR Law on  «Payments for road construction, reconstruction and 

preservation»  the law should be accepted as of out of force [9]. 

According to AR Law on «Defining patents on tax and other obligatory payments»  

 Taxpayers having up to 10 mln AMD credit debt are exempted from their loans, 

penalties and fines on October 1
st
, 2020.   

 Taxpayers exceeding 10 million AMD credit debt were exempted from their loans, 

penalties and fines on October 1, 2020, as well as from the payment of credits in the amount of 

10 million AMD in case of repayment of loans exceeding 10 million AMD on schedule. 

Depending on the size of the taxpayer's debts the schedules will be signed in 12-month, 24-

month, 36-month or 48-month period.  

 Taxpayers having exclusively fines ունեցած fines and penalties on tax and other 

obligatory payments are exemptedfrom their loans, fines and penalties on October 1, 2020.   

The patents provided by the mentioned law will be extended to the obligations of the 

taxpayers as a result of which there are court trials and bankruptcy proceedings [10].  

                                 

Conclusion     

More than 3800 taxpayers in the country have been liable for tax and other mandatory 

payments since the beginning of the year, the repayment of which has become problematic 

due to the war. Considering the current situation, it is advisable to declare tax amnesty as well 

as liberal tax conditions which will allow business entities to acquire working capital ensuring 

the continuity of operations. 
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В результате 44-дневной войны, развязанной Азербайджаном 27-го сентября 2020 

года, вся экономика Арцаха, физические и юридические лица, а также 

налогоплательщики, понесшие значительные человеческие, материальные и 

экономические потери, оказались в тяжелом финансовом положении, что вызвало 

большие затруднения при сборе налогов. Создавшаяся ситуация требует новых 

подходов и действий для преобразования налогового поля республики и обеспечения 

эффективности его дальнейшей деятельности. 

 

Ключевые слова: военные действия, социально-экономический ущерб и убытки, 

налогоплательщики, законодательный пакет, налоговые льготы, срок уплаты, 
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Abstract  

The study of the issues of improving management accounting in RA manufacturing 

organizations and taking quick steps to solve them became urgent due to the need of 

developing and implementing effective measures for the renovation of post-war economy of 

Artsakh and overcoming the economic consequences of the coronavirus.  

The article discusses the situation of management accounting in RA manufacturing 

organizations and the real causes of its slow implementation in details and as a result specific 

suggestions are made for further improvement and development of this process.     

  

Key words: management accounting, company management, manufacturing 

organizations, cost price calculation, financial results, analysis, control, scheme of 

management accounting of an organization, accounting staff, accounting technique, issues of 

investing management accounting, necessary information.       

 

Introduction  

In the current conditions of the post-war recovery of the economy of Artsakh, it is 

especially important to identify the problems of recording the results of economic activities of 

manufacturing organizations ensuring accountability and implementing effective measures to 

solve them. 

Solving these pressing and urgent issues requires evaluating the contribution of each 

production unit to the overall financial results in order to identify control targets and make 

effective managing decisions. 

There is a need to develop a system for improving management accounting which 

requires deep solutions and non-standard approaches. 

 

Conflict setting 

The study of the issues of improving management accounting in RA manufacturing 

organizations and taking quick steps to solve them have recently become urgent due to the 
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need of developing and implementing effective measures for the renovation of post-war 

economy of Artsakh and overcoming the economic consequences of the coronavirus.  

In the current situation the managers of the middle and large business and production 

companies of the Republic of Artsakh have started to take the necessary measures to clarify 

the directions of further improvement of the management process of the organizations with 

more interest and attention. 

Currently, the need to invest management accounting is largely due to the areas of 

management of costs and financial results of organizations as a number of issues have arisen 

and continue to arise in these areas. 

It should be noted that the development of measures for the improvement and 

management of the accounting system at the micro level and the process of their further 

implementation is complicated in the current situation due to the following reasons. 

First, there is a reorientation of the accounting theory and the accumulated experience 

for solving new problems faced by the management of the organization in case of a dynamic 

change of profit. 

Second, new and non-traditional systems are created for receiving information on 

expenditures which are invested and adapted for cost calculations, accounting for financial 

results, analysis, control and making management decisions. 

The issues of the selection of accounting staff and the assessment of their qualifications 

are also important as they are responsible for the introduction and application of managerial 

accounting in production organizations. The staff must have not only general theoretical 

knowledge along with practical knowledge but also be able to perceive and realize the current 

trends in the field of accounting. 

In addition, there are difficulties in setting up automated accounting systems, especially 

in the implementation of software development and presentation of information on revenues, 

expenditures and other indicators. 

Their importance is further enhanced in the context of current developments and 

introduction of new accounting technologies in the current context of digitalization of the 

economy. 

Let us mention those preconditions, which, in our opinion, are essential for formation 

and development of managing accountance in the republic:    

 Accounting or financial accountance in AR is being restructured directed to the closure to 

international financial reporting standards and our national standards are already quite 

corresponding to them.  

 International accounting systems distinguish between types of reporting such as financial, 

administrative and tax. Therefore, when choosing international accounting standards as a 

direction, one should accept the existence of all three types of accounting.   

 The place which the systems of managing accountance and inner control should take is 

not determined yet in many production organizations.  

 Financial accountance is in the stage of significant changes, consequently, accountance 

and managing accounting can not stay traditional which means that, for example, they 

relate to the issues of only accounting the expences, cost price accounting and others [1]. 

 Numerous local and foreign scientists and experts are dealing with the informational 

support of business entities and very often new trends, names and terms are created which 

start to be scientifically used. Management accounting has been existed quite long time to 

be demanded to change in order to correspond to modern demands of business 



ECONOMICS 

79 

entities.The changing process creates preconditions in order the management accounting 

involve all the innovative ideas, concepts and methodologies and improve its structure.    

 The basis for creating the system of management accounting is the business process of 

the organization. It is important that the main objectives and the strategy to reach them 

should be correctly calculated and to be taken into account during development of 

management accounting system.   

The system of cost classification must be chosen correctly. In order to quickly and 

effectively regulate the issues of introducing management accounting in organizations, it is 

necessary to solve some important problems the key solution of which is the development of 

outlays, accounting charts, documantaty as well as the policy of general management of the 

organization.  

It should be noted that managerial accounting presupposes the application of a set of 

principles, methods and accounting techniques that meet the professional needs of a 

managerial accountant. 

The slow process of introduction of administrative accounting in the organizations of 

the Republic of Artsakh is conditioned by a number of problems from which we can 

distinguish:  

 Some companies still have not perceived the advantages of carrying managerial 

accounting and connect its use with additional administrative expenses,  

 The whole attention of manufacturers is directed to pricing based on cost price with total 

expenses instead of recongizing and practically applying the classification of costs into 

constant and non constant which has its direct impact on the financial result of the 

organization,    

 The joint methodological base and instructions on introducing and implementing 

managerial accounting in separate sectors of economy are missing in Artsakh, 

 The lack of corresponding staff in organizations mastering the methods of managerial 

accounting,  

 Imperfection of consulting and information systems aimed at the introduction of modern 

technologies and effective means of production organization in the real sector, especially 

in medium and small companies,  

 Lack of programs of management accounting which improves and gives new 

opportunities in organizations in the modern market. 

The managerial accounting system is formed from numerous processes that can be 

changed depending on the management objectives and are subjected to certain requirements 

and principles of management accounting.  

The management accounting of any organization can schematically be presented in 

Fig.1. 

Each organization has its own set of goals and objectives for the implementation of 

which the management of the organization performs the following functions: decision-

making, planning, operative management and control over the implementation of planned 

activities.  

Besides the above-mentioned issues related to the introduction of management 

accounting, each company also faces many other issues such as staff training, conflicts within 

the staff and resistance to innovation, team building, confirming strong horizontal ties in it 

and so on.  
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Fig. 1 The scheme of managerial accounting of an organization 
 

 

In addition, we have underlined still ineffective constructive management of accounting 

in the organization. 

It should be emphasized that any organization can apply the management accounting 

system based on its goals, policies and development perspectives. 

The following conclusions can be made as a result of the assessment and analysis of the 

impact of management accounting on the activities of organizations:  

 First of all, managerial accounting provides managers with all levels of management with 

the information needed for current planning, control and making operational management 

decisions; 

 The very accounting becomes a means of connection between management levels and 

structural subdivisions further on; 

 Managerial accounting is aimed at coordinating the development of the organization in 

the future as accounting is constantly carried out to evaluate and analyze the whole 

activity and results of the entire activity of the organization. 

Managerial accounting provides operative information to the administrative apparatus 

on the activities of structural subdivisions and effective directions of business development. 

For example, one can determine the financial result, i.e. the profit or loss of this or that factory 

by analyzing the work of production units and, hence, we can find out the harmful sector and 

the reasons of its activity and then decide whether to stop its activity or to develop a program 

for eliminating the financial issues. Particularly it is necessary to develop effective measures 

to reduce the expenses and to develop motivation system for the staff of organization [2].  

In the modern market economy, unlike other types of accounting, managerial 

accounting is the most comprehensive and fundamental in management activities, i.e. it is the 

main strategy and tactics without which no modern company can operate effectively [3]. 

Hence, we suggest introducing managerial accounting in those productions of Artsakh 

where still no managerial accounting is applied in this way:  

1) To establish a working group with the participation of the specialists of organization and 

external consultants who will be engaged in the implementation of managerial 

accounting; 

2) To implement proper separation of responsibility and cost centers within the 

organization;  

3) To develop a regulation on management accounting in the organization and take 

measures for its implementation;  

4) To carry accounting policy for managerial accounting objectives;    
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5) To develop certain forms of reports of managerial accounting which will meet the 

informational needs of governing body of the organization;   

6) To implement measures for teaching the staff;   

7) To introduce a unified information and computer system within the organization as a 

result of which all business processes will be documented, a unified information system 

will be created inside the ordanization where each employee will be able to receive the 

necessary information in time; 

8) To introduce modern and improving management accounting programs available in 

current market which provide new opportunities in production organizations allowing to 

easily and quickly compile managerial reports such as product release newsletters on 

movements of material value and material costs etc. 
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ПРОИЗВОДСТВЕННЫХ ОРГАНИЗАЦИЯХ РЕСПУБЛИКИ АРЦАХ 
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В связи с необходимостью разработки и реализации эффективных мер по 

послевоенному восстановлению экономики Арцаха и экономических последствий 

преодоления экономических последствий коронавируса актуальным стало изучение 

проблем совершенствования бухгалтерского учета в производственных организациях 

республики, и принять срочные меры для их решения. 

В статье подробно рассматривается положение управленческого учета в 

производственных организациях Республики Арцах, раскрываются причины 

медленного его внедрения, вносятся конкретные предложения по дальнейшему 

совершенствованию и совершенствованию этого процесса. 
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