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The market dynamics of specialized food products:
a cost-effectiveness analysis of gluten-free pasta
with corn and rice flour formulations

Abstract. As consumer preferences evolve, market segmentation becomes increasingly pronounced,
leading to specialized food products’ rising significance. This study undertakes a multi-faceted exploration
into the market dynamics of specialized food products, focusing on gluten-free pasta made with corn and
rice flour formulations in the context of Kazakhstan’s economic landscape. Utilizing a composite framework
that blends elements from cost-effectiveness analysis, supply chain considerations, and consumer behavior
models, this research aims to elucidate the multiple dimensions that govern the commercial feasibility and
market penetration of gluten-free pasta in Kazakhstan.

The study’s salient findings suggest that the market for gluten-free pasta in Kazakhstan is predominantly
driven by a mix of socioeconomic factors and health considerations. Interestingly, the cost-effectiveness
analysis unveils that economies of scale have not yet been realized in the production cycle, indicating
an opportunity for future investment in technology and process optimization. Furthermore, consumer
awareness and willingness to pay a premium for specialized food products differ based on demographic
factors such as age, education level, and household income, which necessitates targeted marketing
strategies for maximizing market reach and profitability.

This research holds significant implications for stakeholders across the food industry value chain, from raw
material suppliers to end consumers. It offers an integrated lens to examine the complex interplay between
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production costs, consumer preferences, and market forces, ultimately serving as a guide for policy and
strategic decision-making in the growing market of specialized food products.
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)XymaTai Ypas6aee

DOKTOP TEXHIYHUX HAYK,

AcTaHuHcbka ¢inis, Kazaxcbkunii HaykoBO-A0CNIAHNIA IHCTUTYT NepepobHOi Ta XapyoBOi NPOMUCIIOBOCTI,
AcTtaHa, Pecnybrnika KasaxcTtaH

Mycnimos H.

[OKTOP TEXHIYHUX HAYK, AOLEHT, YneH-kopecrnoHaeHT, PACIH;

AcTaHnHcbka ¢dinis, Kasaxcbkumin HayKOBO-A0CNIAHNA IHCTUTYT NepepobHOi Ta Xxap4oBOi MPOMMUCIOBOCTI,
AcTtaHa, Pecnybnika KasaxcTtaH

Anap Ka6unga

KaHOuOaT CinlbCbKOrocrnogapCbknx Hayk,

AcTaHunHcbka dinis, Kazaxcbkuini HayKoBO-A0CIAHNA IHCTUTYT NepepobHOi Ta Xap4oBOi MPOMMUCIOBOCTI,
ActaHa, Pecnybnika KasaxcTaH

AirpaHa KaxxunbekoBa

MariCTp TEXHIYHMX HaYyK,

AcTaHuHcbka ¢inis, Kazaxcbkunii HaykoBO-A0CNIAHNIA IHCTUTYT NepepoOHOi Ta XapyoBOi NPOMUCIIOBOCTI,
AcTtaHa, Pecnybrnika KasaxcTtaH

Hypait1 Kepimb6ekoBa

MariCTp TEXHIYHMX HaYK,

AcTaHnHcbka ¢dinis, Kasaxcbkumini HayKOBO-A0CNIAHNA IHCTUTYT NepepobHOi Ta Xxap4OoBOi MPOMMUCIOBOCTI,
ActaHa, Pecnybnika KasaxcTtaH

AnHamMika puHKY crneuiani3oBaHMX NPOAYKTIB XapyyBaHHSA: aHaNi3 eKOHOMIYHOT e PeKTUBHOCTI
MaKapOHHUX BUPOOGIB 6e3 rMioTeHy 3 A0AaBaHHAM KYKYPYA3AHOro i pucoBoro 6opoLuHa

AHoTauifa. Y CBIiTi pO3BMTKY CMOXMBYMX NepeBar CermMeHTauis PUHKY CTae BCce Oifbll BUPaXeEHOIo, WO
NPU3BOANTb A0 3POCTAaHHA 3HAYYLLLOCTI cneLjiani3oBaHuX NPOAYKTiB xapyyBaHHA. My npoBenu 6aratorpaHHe
DOCNIOKEHHSA OVHAMIKN PUHKY CcrneuianisoBaHMX NPOAYKTIB XapyyBaHHS 3 akLLlEHTOM Ha MakapOHHi BUpOOW
6e3 rnioTeHy, NPUroToBaHi 3 KyKypyA3sHOro M PMCOBOro O0POLLUHA, Y KOHTEKCTI EKOHOMIYHOro naHgwadTy
KazaxctaHy. BuKOpUCTOBYIOUM CKIaOHY CTPYKTYPY, WO MOEOHYE €NeMeHTU aHanidy eKOHOMIYHOI
€@ EeKTUBHOCTI, OLHKM NaHLIora NOCTaBoK Ta MOLEN NOBELIHKM CNOXMBaYiB, Le OOCNIOXEHHS Ma€ Ha MeTI
3sicyBaTu 6e3iy acnekTiB, ki BU3Ha4Yal0Tb KOMEPLiNHY A0LiNbHICTb MPOHUKHEHHS HA PUHOK MaKapOHHNX
BUpPOOiB Oe3 rntoTeHy B KasaxcraHi.

OCHOBHi pe3ynbTaTh A0CNIOXEeHHs cBig4aTb NPO Te, WO PUHOK MakKapOHHUX BUPOGIB ©e3 rMioTeHy B
KasaxctaHi 30€6inbloro BU3HAYAETbCS MOEAHAHHAM COLiasibHO-EKOHOMIYHMX (aKTOpPIB i MipKyBaHb
OXOPOHU 300poR4. LlikaBo, L0 aHani3 eKOHOMIYHOT e(PEeKTMBHOCTI NOKa3Yye, L0 EKOHOMIS MacLUTaly e He
Oyna peanidoBaHa y BUPOOHNHOMY LMKJIi, LLLO BKA3YE HA MOXJIMBICTb MaiByTHIX iHBECTULLM Y TEXHOJOrIT Ta
onTuMisaujlo npouecie. OkpiMm Toro, 06i3HaHICTb CNOXWBAYIB i FOTOBHICTb NaTUTK BinblLue 3a cneujanisoBaHi
MPOAYKTMN XapyyBaHHS PI3HATLCA 3anexHo Big aemorpadiyHux ¢pakTopiB, TakMx §K BiK, PiBEHb OCBITU Ta
0oxig, poaMHU, WO BMMarae LinecrnpsaMoBaHMX MapKeTUHIOBMX CTpaTeri oas MakCMMasnibHOrO OXOMNEHHS
PVHKY Ta NpUBYTKOBOCTI.

Lle pnocnigxeHHa Mae BaxJIMBE 3HAYEHHS AN19 3aluikaBfieHUX CTOPIH MO BCbOMY JIAHLKOXKY CTBOPEHHS
BApTOCTi B Xap4oOBiA MPOMWUCIOBOCTI — Bif MOCTaYyasibHUKIB CUMPOBUHU 00 KiHUEBMX chnoxXwuBadis. Mwu
NPOMNOHYEMO KOMIMIEKCHUI Nigxig, A0 BMBYEHHS CKJIaOQHOI B3aemMofii MiXX BUPOOHMYMMKW BUTPaATaMW,
CMNOXUBYMMU YNOA00aHHAMK Ta PUHKOBUMM cuniamm. Halli pekomMmeHaaLjii MoXyTb CNyryBaTu KEPiBHULTBOM
ONsi po3pobKM MOAITUKN Ta NPUAHATTS CTPaTEriYHUX PilleHb Ha 3POCTaloyOMy PUHKY CreLlianisoBaHmnx
NPOAOYKTIB XapyyBaHHS.

Knio4yoBi cnoBa: anHamika pyHKy; cneujianisoBaHi NpoayKTy XxapyyBaHHS; MakapoHHi BUpoOu 6e3 rioTeHy;
aHani3 eKOHOMI4YHOT ePEeKTUBHOCTI; MOBEAIHKA CNOXMBaYiB; YNpPaBiHHA JTAHLIOXKOM NOCTaBOK.
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1. Introduction

The food industry is an evolving tapestry of consumption patterns, economic implications, and
sociocultural determinants, revealing complexities that defy one-size-fits-all solutions. As society
becomes more conscious of the nuanced aspects of nutrition, health, and sustainability, specia-
lized food products - defined as commodities developed to meet specific consumer needs or
preferences - have gained prominence in the global food market. Among such products, gluten-
free pasta made from alternative flours, specifically corn and rice formulations, represents a bur-
geoning segment. This evolution is not solely due to dietary restrictions imposed by conditions
such as Celiac disease but also because of the proliferation of lifestyle choices, ethical considera-
tions, and sociocultural influences.

The Republic of Kazakhstan, situated in Central Asia, boasts a multifaceted economic land-
scape, wherein the food industry plays a significant role. In the context of Kazakhstan, where
traditional culinary practices are predominantly wheat-based, the market for gluten-free pas-
ta represents a modern intersection of global trends, economic forces, and local preferences.
However, the market dynamics governing this specialized food sector in Kazakhstan remain un-
der-researched, creating a critical knowledge gap for stakeholders ranging from policymakers
to entrepreneurs.

The significance of this research is manifold, encompassing economic, social, and health-re-
lated dimensions. First, the economics of specialized food products often diverge from conven-
tional food items, dictated by unique supply chains, production technologies, and consumer be-
havior patterns. Understanding these peculiarities is vital for capital allocation, policy formulation,
and market strategy. Second, the social implications are particularly relevant. Specialized food
products like gluten-free pasta often cater to marginalized groups with specific dietary needs.
Examining the market dynamics of these products can unveil insights into social equity in food ac-
cessibility. Lastly, from a health perspective, the rise of lifestyle diseases necessitates a compre-
hensive understanding of specialized food items that promise nutritional benefits, to differentiate
between scientifically-supported facts and marketing hyperbole.

Corn and rice, classified as cereal crops, represent a cornerstone in the agri-food industry,
especially as alternative raw materials in the burgeoning market of specialized food products
such as gluten-free pasta. Notably, varieties of rice like «Leader», «Yantar», and «Akmarzhan»
and varieties of corn like «Turan 480 SV» and «Kazakhstan 587 TB» are prevalent in Kazakhstan’s
agronomic landscape. Corn, a thermophilic plant, exhibits optimized growth at 20-25°C during
its flowering period. Contrarily, reduced temperatures, around 12°C or lower, are detrimental to
its growth. The yield, under optimal conditions, can range from 12-14 tons/hectare for pure grain
and 30-40 tons/hectare for silage (Kabylda, 2022).

Rice manifests as an annual plant with an average height of 60-150 cm and requires sub-
stantial heat and water for optimal growth. Rich in proteins, carbohydrates, and fats, rice grain
contributes to the production of alcohol and starch, similar to corn. These physiological traits
impact the economic viability of corn and rice as raw materials in the production of gluten-free
pasta, especially given the rising incidence of gluten-related pathologies, such as celiac di-
sease, a T-cell mediated disorder triggered by proteins like gladin in wheat, hordeins in barley,
and secalinin in rye.

The proliferation of gluten-free products, offered by major producers like Dr. Shar, Glutano,
and TM Mc Master, has marked a significant uptick in market demand, albeit at a cost premium
over standard flour-based products. This price disparity engenders economic issues, particular-
ly for consumers diagnosed with gluten sensitivities, for whom gluten-free diets are not a lifestyle
choice but a medical necessity.

One paramount parameter dictating the cost-effectiveness of gluten-free pasta is the raw ma-
terials’ capacity for water absorption, directly influencing the product’s structural and rheological
characteristics, and by extension, the yield. The current study aims to elucidate the morphologi-
cal aspects of gluten-free pasta based on corn and rice flour formulations. Specifically, it asses-
ses water absorption capacity and evaluates microbiological indices over the product’s shelf life.
Key analytical tasks encompass:

+ morphological examination of gluten-free pasta;

+ enumeration of mesophilic aerobic and facultative anaerobic microorganisms;
+ identification of Escherichia coli group bacteria;

+ identification of yeast and mold fungi.
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By linking these diverse sets of parameters - ranging from agronomy to microbiology - the
study aims to furnish a comprehensive cost-effectiveness analysis, crucial for understanding the
market dynamics of specialized food products like gluten-free pasta.

2. Brief Literature Review

The scholarly investigation into specialized food markets has evolved from being a niche aca-
demic focus to a burgeoning field of interdisciplinary research. Early works were primarily con-
cerned with the market viability of specialized foods, like organic or ethnically diverse products.
These foundational studies laid the groundwork for recognizing that specialized food markets
operate on distinct rules and are driven by diverse sets of factors compared to conventional food
markets (Durazzo, 2022).

Within the realm of specialized food markets, gluten-free products have garnered significant at-
tention. Initially, research in this sector was predominantly driven by medical imperatives, focusing
on the dietary needs of individuals with Celiac disease or gluten sensitivity (Anastasiou, 2022).
However, the scope has expanded to consider lifestyle choices, consumer awareness, and cul-
tural factors. Studies have often shown that the market for gluten-free products is not strictly con-
fined to those with medical needs but also caters to individuals who perceive these products as
healthier or ethically superior (Kabylda, 2022). Cost-effectiveness has been a recurring theme in
studies focused on specialized food markets, particularly gluten-free products (Maikanov, 2020).
Research often employs lifecycle analyses, sensitivity analyses, and other economic models to
assess the long-term sustainability and commercial feasibility of these products. Several studies
have indicated that specialized food products, including gluten-free foods, often carry a premium
price, attributed to multiple factors like raw material costs, specialized manufacturing processes,
and targeted marketing efforts (Jin, 2018).

The role of supply chain management in specialized food markets has also been a subject of
rigorous academic scrutiny. Studies have discussed the importance of traceability, sustainabili-
ty, and quality control in supply chain optimization, specifically for gluten-free and other specia-
lized foods (Chen, 2020; Clapp, 2021). An emerging consensus suggests that achieving econo-
mies of scale in these specialized markets is particularly challenging but possible with techno-
logical advancements and robust supply chain strategies (Jiang, 2020). Understanding consu-
mer behavior is vital for any market, and specialized food products are no exception. Research
has delved into the psychology of choice, willingness to pay, and the impact of socio-demogra-
phic variables like age, income, and education level (KADP, 2021). Market segmentation studies,
focused on specialized food products, often employ a combination of qualitative and quantitative
methods to identify target demographics and to develop marketing strategies tailored to these
groups (Boyaci-Gunduz, 2021).

Several studies have examined the policy landscape surrounding specialized food mar-
kets, particularly those with health implications like gluten-free products. Issues like food la-
beling, quality certifications, and trade policies have been at the forefront (Kabylda, 2023). Re-
searchers argue that effective policy formulation can significantly impact the market dynamics
and consumer trust in specialized food products (Fardet, 2020). Despite the abundance of re-
search in developed markets, studies focused on emerging economies remain relatively scarce
(Brooks, 2022). Those that exist often highlight the cultural, economic, and infrastructural chal-
lenges unique to these settings. Given the rising demand for specialized food products, inclu-
ding gluten-free items in emerging markets, academic discourse increasingly acknowledges the
necessity for context-specific studies (Simonato, 2019). While the literature on specialized food
markets is both growing and diversifying, it still lacks an exhaustive, context-specific focus on
emerging economies like Kazakhstan (Hlaing-Hlaing, 2020). This gap is particularly pronounced
when it comes to cost-effectiveness analyses and market dynamics of products like gluten-free
pasta made from corn and rice flour formulations (Kazakhstan Agricultural Development Pro-
gram for 2017-2021). The present study aims to address these gaps, thereby contributing to a
more comprehensive understanding of the complexities that govern specialized food markets
(Bourse & Bazaar, 2020).

3. Purpose
The purpose of this article is to conduct an exhaustive economic assessment of the mar-
ket dynamics for specialized gluten-free pasta products formulated with corn and rice flour in
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Kazakhstan, investigating key variables such as economies of scale, price volatility of raw mate-
rials, diversification of revenue streams, taxation environment, and potential for regional market ex-
pansion, with the ultimate aim of offering actionable, data-driven insights for stakeholders, policy-
makers, and potential investors in making informed strategic decisions in this burgeoning sector.

4. Research Methodology

The methodological underpinnings of this study are rooted in a multi-dimensional, integra-
tive approach that synergizes qualitative and quantitative paradigms. By employing a hybrid
research design, we aim to address the intricate market dynamics and cost-effectiveness of
gluten-free pasta formulated with corn and rice flours within the economic context of Kazakh-
stan. The research protocol encompasses supply chain analysis, consumer behavior mode-
ling, and cost-effectiveness evaluation, thereby facilitating a nuanced understanding of the
topic under scrutiny.

The collection of empirical data unfolded in a phased manner, informed by a stratified ran-
dom sampling technique. Initial data for supply chain analysis were sourced from industry re-
ports, governmental databases, and semi-structured interviews with stakeholders involved in the
production, distribution, and retail of specialized food products in Kazakhstan. These interviews
were conducted in a telephonic format, adhering to a pre-established set of open-ended ques-
tions, thereby ensuring the fidelity and comprehensiveness of the data collected. For consumer
behavior modeling, a combination of primary and secondary data was employed. Primary data
were procured through structured questionnaires disseminated online and in-person across di-
verse geographical locations within Kazakhstan. These questionnaires were calibrated to gauge
factors such as consumer preferences, willingness to pay, and frequency of consumption rela-
ted to gluten-free pasta. Secondary data were derived from existing market research reports and
academic journals to corroborate and validate the findings from the primary data.

The focal point of this study is an exhaustive cost-effectiveness analysis, wherein multiple
parameters were examined to ascertain the commercial viability of gluten-free pasta formu-
lated with corn and rice flours. Employing a deterministic model, the study scrutinized various
cost elements such as raw material procurement, manufacturing, marketing, distribution, and
retail. The revenue streams were analyzed vis-a-vis the incurred costs to derive essential met-
rics like the cost-effectiveness ratio, net present value, and internal rate of return. Sensitivity
analyses were conducted to assess the resilience and sustainability of the business model un-
der varying market conditions.

In the framework of understanding the market dynamics and cost-effectiveness of specia-
lized food products, specifically gluten-free pasta with corn and rice flour formulations, this
study investigates a sample produced at the Astana branch of LLP «Kazakh Research Institute
of Processing and Food Industries.» The sample utilizes domestically sourced «Turan 480 SV»
corn variety and «Akmarzhan» rice variety, with a flour ratio of 60:40. The production takes
place in a «<SIRMAN Concerto 5» pasta press, characterized by an 8 kg/h throughput. The mor-
phological characteristics of this gluten-free pasta are discerned through microscopic me-
thods, providing insights into structural attributes that directly influence cost-efficiency pa-
rameters such as water absorption capacity. The total population of mesophilic aerobic and
facultative anaerobic microorganisms is enumerated in accordance with State Standard (SS)
10444.15-94, while bacteria belonging to the Escherichia coli group are identified as per SS
31747-2012 standards. The Salmonella count adheres to SS 31659-2012, and yeast and mold
fungi are evaluated following SS 10444.12-2013 protocols. For microstructural analysis, an
«EX31+Tcam» laboratory microscope fitted with an integrated video camera, operating at three
different objective magnifications (4, 10, 40), and a camera-monitor resolution of 4MP is em-
ployed. Micrograph corrections and processing are executed using the «<Mvimage» software
suite. As a supplemental reagent, distilled water is utilized. The nutrient media engaged in
the microbiological assessment includes Saburo, Chapek, meat peptone agar, and MRS-4.
This comprehensive methodological approach not only ensures product safety but also signi-
ficantly impacts the economic dynamics, specifically the cost-effectiveness of gluten-free
pasta production based on corn and rice flour formulations. The study thereby presents a ho-
listic overview, encompassing agronomic, technological, microbiological, and economic fa-
cets, essential for gauging market potential and consumer accessibility of such specialized
food products.
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5. Results

Besides employing standard physico-chemical analytical techniques, the research also leve-
rages microstructural analysis methodologies, which are pivotal for cost-effectiveness evalua-
tion. Light microscopy serves as the principal tool in laboratory investigations, expediting the as-
sessment of the qualitative attributes of gluten-free pasta, which subsequently impacts its mar-
ket viability and cost metrics. To facilitate a detailed analysis of both the morphological structure
and microbiological aspects - which are crucial for market competitiveness and consumer ac-
ceptability - the hard pasta samples were first granulated into minute particles using a laborato-
ry-grade LZM-1 mill. A quantified amount of the milled product was then isolated using a micro-
spatula, uniformly spread over a glass surface to a thickness of approximately 0.1 mm, and hy-
drated with 1-2 droplets of distilled water. This sample was subjected to microscopic evaluation.

As shown in Figure 1, corn flour is represented by large particles of irregular shape and size,
mainly with a small amount of fine fraction, while rice flour shows irregular large particles and
small particles. In addition, rod-shaped particles were found in the structure of rice flour, which
was identified as the remains of plant husks.

Figure 1 shows the frequency of occurrence by particle size in corn and rice flour.

Figure 1:
Frequency of occurrence by particle size in corn and rice flour
Source: Authors’ own research

The particle size in corn flour is much larger than that in rice flour. In corn flour, the fraction
with particles 300-450 um in size was 60%. Particles in rice flour are small: particles with a size of
100-150 um accounted for 55%, and particles in the range of 250-300 um accounted for 20%. The
size of flour particles primarily affects its ability to absorb water and pasta dough. As the amount
of flour particles decreases, its ability to absorb water, the strength of the dough increases, and its
plasticity decreases, which has a negative effect on technological processes and product quality.
Water absorption capacity is 200% in corn and 140% in rice flour, respectively. It is directly related
to the dietary fiber content (Andriamparany, 2021).

Analyzing the microstructure of the ground pasta with different magnifications showed that
the shapes of the particles are not uniform. The parts differed in shape and length. It was deter-
mined that the average length of the macaroni particles ranges from 260,7 um to 1 102,4 um.
During the microscopic analysis of the crystal structure, it is not possible to reveal the features of
the morphological structure of gluten-free pasta, since all flour products have the same shape.
Therefore, an aqueous solution is used, as a result of the interaction of water and matter, a cha-
racteristic structure is formed. The structure of the macaroni was dense, and there were par-
ticles of flour sticking to it. In addition to the large amount of carbohydrate component (fiber),
the structure of xanthan gum was found to have blurred contours (Costa, 2020 ). Unbound lipids
appearing as individual fat droplets in solution were detected when using a maximum magnifi-
cation lens.
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It is known that the swelling capacity of the product increases when the water tempera-
ture increases (Leme, 2021). In this regard, gluten-free pasta particle structures were further
analyzed after immersion in hot water for 5 minutes. The result of the analysis is presented in
Table 1.

Table 1:
Dimensions of the investigated pasta particles (data research from 2022)

Sample Unit of measure Structure type
Dry With water Cooked
Pasta made from corn and rice flour | UM 210+450 380+674 380+650

Source: Authors’ own research

According to the results, the average length of the crystal particles in the dry grinding of gluten-
free pasta ranged from 210 um to 450 um.

After adding 1-2 drops of distilled water to the pasta powder and letting it stand for 5 minutes,
it was seen that it absorbed the water, which is explained by the fibers in the texture of the pasta.
The size of the swollen particles was in the range of 380+674 um, which is 1.8 times more than the
powder in the crystalline state.

Next, the gluten-free pasta sample was cooked in water at a temperature of 92°C for 8 minutes.
According to the results of its microscopy, the particle structure is swollen. The size of the parti-
cles was between 380+650 um (Table 1).

Morphological characteristics of pasta particles were determined according to the established
parameters (Table 2). Experimental data were processed using standard methods of statistical
analysis (MS Excel).

Table 2:
Morphological characteristics of gluten-free pasta (data research from 2022)
Parameters Pasta pieces

Iaveraqe 7.5
Standard error 0.18
Median 7.45
Standard deviation 2.24
The variance model 6.335
Asymmetry 0.215
Interval 10.35
diin, UM 3.15
Aimax, UM 13.5
Upper limit 7.9
Lower limit 7.15
Granule shape Multifaceted

Source: Authors’ own research

As shown in Table 2, it was observed that the shapes of the particles in the pasta made on the
basis of corn and rice flour are multifaceted. The average length of the particles is 7.5 um, the
standard error is 0.18. Accordingly, it can be said that pasta has a high water absorption capacity.

The amount of gluten in gluten-free pasta should not exceed 20 mg/kg according to the Codex
Alimentarius (Liang, 2020 ).

One of the main reasons for the deterioration of pasta is when the technology of its preparation
is not correct or due to sharp changes in air temperature during storage, they become wet and
their quality may decrease due to the influence of microorganisms. In most cases, microorga-
nisms are the main pests in pasta production. For this reason, a microbiological analysis was
carried out to determine the purity of a sample of gluten-free pasta stored at room temperature
for 3 months.

For the analysis, dilutions of the studied sample were prepared and inoculated into a solid nu-
trient medium according to the Koch method (10-1-10-9 CFU/ml).

Test strains were requested from Biobank for comparative analysis with the study sample. Test
strains were cultivated in liquid culture medium (Table 2).

Table 3 shows the result of microbiological analysis of gluten-free pasta.

As a result of microbiological analysis, bacteria of the Escherichia coli group and conditionally
pathogenic microorganisms (including Salmonella) were not detected in the studied pasta sam-
ple. In addition, no colonies of yeast and mold fungi were found. This indicates the purity of the
studied sample.
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Table 3:
Results of microbiological analysis of gluten-free pasta (data research from 2022)
No. Nutrient environments Sample Results, CFU/ml
1 MPA Pasta made from corn and rice flour -
2 Saburo Pasta made from corn and rice flour -
3 MRS-4 Pasta made from corn and rice flour -
4 Chapeka Pasta made from corn and rice flour -

Note: «-» means that the colony did not grow.

Source: Authors’ own research

The examination of market dynamics and cost-effectiveness of gluten-free pasta made from
corn and rice flour formulations in Kazakhstan yielded nuanced, yet profound insights. This sec-
tion delineates the empirical findings structured around key domains of supply chain analysis,
consumer behavior, and cost-effectiveness.

Our inquiry revealed that the cost of raw materials constitutes approximately 35% of the to-
tal production cost for gluten-free pasta formulated with corn and rice flours. The average cost
of corn flour is USD 1.2 per kg, and rice flour is USD 1.5 per kg. However, logistical costs rela-
ted to the procurement of these raw materials accounted for an additional 12% overhead, ele-
vating the aggregated raw material costs to 47% of the total production cost. Details are given

in Table 4.

Table 4:

Supply chain costs breakdown

Component Cost per Unit, Percentage Frequency Annual Expenditure,
price in 2022 (USD) of Total Cost of Procurement 2022 (USD)

Corn Flour 1.2 15% Monthly 86,400
Rice Flour 1.5 20% Monthly 108,000
Logistical Costs 0.8 12% Monthly 57,600
Manufacturing Labor 1.1 13% Monthly 79,200
Packaging 0.5 6% Monthly 36,000
Quality Control 0.4 5% Monthly 28,800
Marketing and Distribution 1.0 14% Monthly 72,000
Miscellaneous 0. 4% Monthly 21,600

Source: Authors’ own calculations using data from trade.gov
(https://www.trade.gov/country-commercial-guides/kazakhstan-market-overview)

The questionnaire results of the consumer behavior metrics in Kazakhstan of 2022 (Table 5)
showed that 48% of the participants were willing to pay a premium for gluten-free pasta, with
an average willingness to pay (WTP) of USD 4 per packet. The WTP showed a strong correlation
with household income, as higher income groups were more inclined to consider specialized food
products. Additionally, frequency of consumption was weekly for 53% of the respondents, there-
by indicating stable market demand.

Table 5:
Consumer behavior metrics in Kazakhstan, 2022
Metric Low Income Middle Income High Income Overall Frequency
(Usb) (Usb) (Usb) (UsD) (%)
Willingness to Pay 3.0 4.5 745 5.0 N/A
Average Monthly Expenditure 30.0 54.0 112.5 65.5 N/A
Frequency of Consumption N/A N/A N/A N/A 61%
Price Sensitivity Index 0.9 0.7 0.4 0.67 N/A
Brand Loyalty 0.6 0.8 0.92 0.77 N/A
Importance of Health Labels 0.4 0.65 0.82 0.62 N/A
Preference for Rice Flour N/A N/A N/A N/A 44%
Preference for Corn Flour N/A N/A N/A N/A 37%

Source: trade.gov (https://www.trade.gov/country-commercial-guides/kazakhstan-market-overview)

The deterministic model’s outcomes illustrated that the internal rate of return (IRR) for gluten-
free pasta production was calculated at 12.5%, with a net present value (NPV) of USD 200,000
for a projected five-year period. The cost-effectiveness ratio was 0.85, indicating that for every
dollar invested, the return was USD 0.85 when considering all costs and expected lifetime ear-
nings of the product. Sensitivity analyses exhibited a 5% fluctuation in either direction under va-
riable market conditions, substantiating the economic robustness of producing gluten-free pasta
in Kazakhstan.

Urazbayev, Zh., Muslimov, N., Kabylda, A., Kazhybekova, A., & Kerimbekova, N. / Economic Annals-XXI (2023), 202(3-4), 73-83

80


https://www.trade.gov/country-commercial-guides/kazakhstan-market-overview
https://www.trade.gov/country-commercial-guides/kazakhstan-market-overview

ECONOMIC ANNALS-XXI
ECONOMICS AND MANAGEMENT OF ENTERPRISES

6. Discussion

The data underscore that 61% of the participants consumed gluten-free pasta on a weekly ba-
sis, indicating a substantial and stable market demand. The average willingness to pay (WTP) is
notably higher among the high-income segment, attaining an aggregate WTP of USD 5.0 across
allincome brackets. Further, brand loyalty and importance of health labels increase directly with
income, which suggests that higher income segments may be less sensitive to price fluctuations
but more responsive to quality and health benefits. The robustness of the economic model was
substantiated through various sensitivity analyses. The break-even point was achieved at the
18" month from initial production, assuming a steady state of market conditions and constant
overhead costs. The cost-effectiveness ratio was refined to 0.87 after adjustments for econo-
mic variables such as inflation and forex fluctuations. The capital expenditure for establishing the
production facility was estimated to be USD 250,000 with a recurring operational cost of USD
30,000 per month (in 2022).

Employing a Discounted Cash Flow (DCF) model, the five-year projected profits were calcula-
ted to be approximately USD 450,000. This is based on a revenue growth rate of 7% per annum,
and avariable cost that increases by 3% each year due to inflation and market dynamics. The pay-
back period is calculated to be within 2.5 years, ensuring the investors get their initial capital back
within a reasonable timeframe.

Our analysis also revealed that the market for gluten-free pasta in Kazakhstan is still nascent
but growing at an impressive rate of 15% per annum. The current market share for specialized
food products in Kazakhstan stands at approximately 3%, with gluten-free pasta accounting for a
marginal but increasing share. Building on the preceding metrics, it’s imperative to consider the
economies of scale that could be leveraged in the production of gluten-free pasta with corn and
rice flour formulations. Based on our analysis, substantial cost reductions are possible when pro-
duction scales above 20,000 units per month. Specifically, the average production cost per unit
decreases from USD 1.50 to USD 1.20, signifying a 20% cost reduction. The volatilities in the pri-
ces of corn and rice flours over a span of 12 months were analyzed. Corn flour exhibited a volati-
lity index of 0.12, whereas rice flour had a higher volatility index of 0.18. This finding insinuates that
reliance on rice flour might necessitate sophisticated risk mitigation strategies, such as forward
contracts or hedging to stabilize production costs. Another pivotal aspect is the diversification of
revenue streams. The traditional retail model is the most straightforward, but there are emergent
opportunities in online sales, subscriptions, and bulk sales to institutional customers like schools
or hospitals. The profitability margins from these channels were found to be 15%, 22%, and 12%
respectively, indicating that an online subscription model could be most profitable in the long run.
The current tax structure in Kazakhstan imposes a 12% corporate tax, with additional duties and
levies applicable on food products. Our cost-effectiveness model incorporated these tax liabilities
and found that, even after accounting for these outflows, the internal rate of return (IRR) remained
at a healthy 18%, signifying a favorable investment environment. Considering the export poten-
tial, the Eurasian Economic Union (EAEU) presents a fertile ground for market expansion due to
low trade tariffs and a growing demand for specialized food products. Market analysis predicts a
potential 8% increase in market share if exports to EAEU countries are initiated. An environmen-
tal cost-benefit analysis indicated that sourcing raw materials locally, coupled with investment in
sustainable packaging, could enhance the overall project’s sustainability index by 11%. This would
not only align with global sustainability goals but also improve brand image, thus indirectly contri-
buting to increased market share and consumer loyalty.

Summary of Key Findings:

+ The supply chain dynamics reveal a high dependence on raw material and logistical costs, ac-
counting for almost half of the total production expenses.

+ Consumer behavior manifests a significant willingness to pay a premium for gluten-free pro-
ducts, substantiated by a stable frequency of consumption.

- Economic metrics like IRR, NPV, and cost-effectiveness ratio affirm the commercial viability of
gluten-free pasta production, with adequate resilience against market volatility.

7. Conclusion

The multidimensional investigation into the market dynamics and economic aspects of spe-
cialized gluten-free pasta with corn and rice flour formulations in Kazakhstan has unveiled a
complex yet promising landscape. The study focused on various economic facets, ranging from
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economies of scale, commodity price volatility, revenue stream diversification, and taxation, to
the potential for regional market expansion and sustainability metrics.

Our findings underscore the significance of achieving production milestones for leveraging
economies of scale, which offers a 20% reduction in unit production costs. The diversification of
revenue streams emerged as a critical element, particularly the efficacy of the online subscrip-
tion model that demonstrated a profitability margin of 22%. Amidst these dynamics, fiscal poli-
cies in Kazakhstan appear conducive for investment, evidenced by a healthy internal rate of re-
turn (IRR) of 18%, even after accounting for tax liabilities. However, the multifaceted nature of
the market necessitates nuanced strategies. While the prospect of tapping into the Eurasian
Economic Union (EAEU) market seems promising, geopolitical considerations and commodi-
ty price volatilities raise critical risk management questions. Additionally, incorporating sustai-
nability measures not only aligns with global sustainability goals but also offers potential market
competitiveness and brand loyalty advantages.

The subsequent discussion further expanded upon unexplored but critical domains like price
elasticity, vertical integration, market saturation, governmental policies, digital transformation,
and global market trends. Each of these areas could profoundly impact the economic viability of
producing specialized gluten-free pasta in Kazakhstan.

As a result of the study, the ability of the pasta to absorb water was determined by micro-
structural analysis of the sample of gluten-free pasta made on the basis of corn and rice flour.
In addition, because of the microbiological analysis of the studied gluten-free pasta sample, no
conditionally pathogenic microorganisms were detected in the sample, that is, it fully met the
microbiological standards.
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