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INTRODUCTION 
The theoretical principles of management 

accounting, auditing, and digital traceability in fruit and 

vegetable processing enterprises have gained 
significant importance in recent years. The operations 

of these enterprises are characterized by seasonality of 
raw materials, high perishability, and the complexity of 

production processes. Therefore, the need for reliable, 

timely, and analytical information to support managerial 
decision-making is steadily increasing. 

From a theoretical perspective, management 
accounting is aimed at providing internal information 

necessary for planning, control, and effective decision-
making. In fruit and vegetable processing enterprises, 

it serves to record costs by product types, technological 

stages, and departments, determine product cost, and 
assess profitability. In current practice, however, 

management accounting is often conducted in 
conjunction with financial accounting, which limits the 

possibility of conducting detailed analysis by products 

and processes. At the same time, in advanced 
enterprises, management accounting is gradually 

becoming a strategic management tool. 
The theoretical principles of auditing are based 

on objectivity, independence, reliability, and a risk-
based approach. In fruit and vegetable processing 

enterprises, auditing is mainly focused on the 

acceptance of raw materials, losses during production, 
inventory status, and the accuracy of financial results. 

Currently, auditing is often limited to the verification of 
financial statements, while internal auditing and 

performance auditing remain insufficiently developed. 

Nevertheless, the growing need for risk management 
and improvement of internal control systems is 

expanding the role of auditing. 

Digital traceability is theoretically grounded in 
data-driven management, automation, and real-time 

analysis. In fruit and vegetable processing enterprises, 

digital technologies enable effective cost control, 
increased production efficiency, and simplification of 

audit procedures. At present, in most enterprises, 
digitalization remains at an initial stage and is largely 

limited to basic spreadsheets and local software 

solutions. Despite this, the implementation of digital 
technologies is regarded as a key factor in improving 

the quality of management accounting and auditing. 
Overall, the current state of management 

accounting, auditing, and digital traceability in fruit and 
vegetable processing enterprises requires 

strengthening their integration. The harmonious 

development of these areas contributes to financial 
stability, competitiveness, and long-term sustainable 

growth. 
LITERATURE REVIEW 

Issues of management accounting and auditing 

in fruit and vegetable processing enterprises, 
particularly in the canning industry, have formed an 

important scientific direction in the research of CIS 
scholars. These studies substantiate that the complexity 

of production processes, raw material quality, and loss 
levels directly affect financial outcomes. 

In the scientific works of Vlasova N.S., dedicated 

to improving management accounting in fruit and 
vegetable processing enterprises, it is emphasized that 

the sector’s seasonality, process continuity, and product 
diversity impose specific requirements on management 

accounting systems. The author scientifically justifies 

the necessity of organizing management accounting by 
product types and technological stages, controlling 

costs based on responsibility centers, and adapting 
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costing systems accordingly. However, audit and digital 

traceability issues are addressed only to a limited 
extent, and their integration with management 

accounting is not sufficiently disclosed. 
In recent years, the introduction of digital 

technologies in food and agricultural processing has 

been widely discussed in studies conducted by 
international organizations. In particular, reports 

prepared by the Food and Agriculture Organization 
of the United Nations (FAO) emphasize digital 

technologies as an essential tool for increasing 

production efficiency, ensuring traceability, and 
strengthening quality management. FAO research 

highlights that digital traceability is closely 
interconnected not only with logistics and quality control 

but also with financial accounting and audit processes. 

At the same time, the literature analysis shows 
that management accounting, auditing, and digital 

traceability are often studied as separate directions. 
Their integration within a unified internal control 

architecture, especially in the context of fruit and 
vegetable processing enterprises, has not been 

systematically examined. This gap justifies the need to 

consider the theoretical principles of management 
accounting, auditing, and digital traceability in an 

integrated framework. 
METHODOLOGY 

This study applies a comprehensive 

methodological approach to substantiate the theoretical 
principles of management accounting, auditing, and 

digital traceability in fruit and vegetable processing 
enterprises and to evaluate their integration. The 

research methodology is based on systemic analysis, 
logical generalization, and a functional approach, 

focusing on accounting, control, and digital information 

flows as components of a unified internal control 
architecture. 

RESULTS 
Management accounting, auditing, and digital 

traceability together form a unified internal control 

architecture in fruit and vegetable processing 
enterprises. Management accounting provides precise 

measurements of costs, yield coefficients, losses, and 
margins at each stage of the value chain. Auditing 

verifies the reliability, compliance, and objectivity of this 

information. Digital traceability links physical batch 
flows (raw material origin, laboratory indicators, 

temperature and humidity logs) directly with financial 

records. 
This triad creates a daily management dashboard 

for the enterprise, enabling rapid identification of plan–
fact deviations, reduction of process variability, and full 

utilization of price differentials. The accuracy of 

management accounting and costing systems stabilizes 
margins across the value chain. Therefore, accounting 

policies, internal audit mechanisms, and digital 
traceability systems are built upon complementary 

theoretical principles: substance over form, prudence, 

consistency, evidence-based reasoning, and 
traceability. 

At the level of management accounting, a flexible 
hybrid model of process and job-order costing is 

applied. Continuous flows (juice extraction, 

concentration, sterilization, aseptic filling) are managed 
through process costing, while small batches and 

special recipes are accounted for using job-order 
costing. Costs allocated by responsibility centers are 

distributed using specific drivers for energy, water, 
packaging, cold chain maintenance, laboratory 

analyses, and preventive services. This approach clearly 

distinguishes between normal and excessive losses, 
ensures continuous monitoring of yield coefficients, and 

protects margins. 
Management accounting indicators — yield 

coefficient, loss tree, changeover time reduction, 

average production batch size, and inventory turnover 
— are transformed into operational management 

decisions through plan–fact analysis. This narrows cost 
dispersion and smooths cash flows. 

Auditing constitutes the second pillar of the 
system. It systematically collects and evaluates 

evidence throughout the chain from procurement to 

final payment, including acceptance reports, laboratory 
protocols, warehouse reconciliations, price adjustments 

(bonuses and penalties), and return policies. Analytical 
procedures reveal internal relationships between quality 

and cost, verify compliance with pricing formulas and 

contractual terms, and assess conformity with internal 
policies and external standards. Audit risk-control 

matrices enable early detection of typical risks such as 
deviations in raw material quality, cold chain 

disruptions, excessive losses, improper cost allocation, 

and unjustified price adjustments. 

Table 1 
Theoretical Principles and Practical Tools of Management Accounting, Audit, and Digital Traceability in 

Fruit and Vegetable Processing Enterprises 
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Mechanism 
Theoretical 
principles 

Basic 

operations 
and tools 

Evidence and 

sources of 
information 

Key 
indicators 

Risks and responses 

Management 
accounting 

Content over 
form; caution; 

consistency 

Process and 

order 
calculation; 

responsibility 

centers; 
separation of 

normal and 
excessive 

losses; margin 
bridge; loss 

"tree" 

Technological 

cards; acceptance 

and delivery 
certificates; 

energy and water 
consumption logs; 

production orders 

Output 

coefficient; cost 
structure; lead 

time reduction; 
stock turnover 

Quality deviation, 

misallocation - update 
standards, re-configure 

drivers, preventive 
maintenance 

Audit 
Evidentiality; 
objectivity; 

consistency 

Supply chain 
audit; inventory 

control; 

verification of 
price 

adjustments 
and bonus-

penalties; 

compliance 
analysis 

Laboratory 
protocols; batch 

passports; 
contracts; 

temperature and 

humidity logs; 
warehouse file 

Complaint rate; 

inventory 
discrepancies; 

compliance 

findings 

Cold chain disruption, 

unreasonable price 
adjustments - corrective 

action plan, re-audit, 

contract clause renewal 

Digital 

search 

Transparency; 
research; the 

only “source 

of truth” 

Integration of 
enterprise 

resource 

planning, 
operational 

production 
management, 

warehouse 

management, 
laboratory 

information and 
quality 

management 
systems 

Batch route; 

laboratory 
indicators; 

packaging and 

storage records; 
delivery logs 

Recall rate; 

time to provide 
evidence in a 

ready state; 

certification 
success 

Data loss, manual entry 
errors - automatic 

interfaces, touch 
recording, registration 

control 

 

DISCUSSION 
“Research and standardization in the transition from 

procurement to production increase the speed of 

decision-making and reduce losses.” In this manner, 
audit strengthens management accounting indicators 

with evidence, reduces disputes, and enhances brand 
credibility. 

Digital traceability serves as the third pillar, integrating 

the enterprise resource planning (ERP) system, 
manufacturing execution system (MES), warehouse 

management system (WMS), laboratory information 
management system (LIMS), and quality management 

system (QMS) into a unified information contour. Batch 

passports, laboratory indicators (dry matter, sugar 
content, acidity), temperature and humidity logs, 

technological parameters, packaging types, and storage 

conditions are interconnected in real time. As a result, 
the calculation of bonuses and penalties, management 

of returns and claims, and export certification processes 
are accelerated; the alignment of physical flows with 

financial records significantly increases reporting 

reliability. “Consistent audit and traceability 
mechanisms reduce production variability and 

strengthen brand credibility in export markets.” The 
above table consolidates the theoretical principles, 

practical tools, evidence base, key indicators, and risk 
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response measures of the three pillars into a single 

integrated framework. 
Due to this architecture, profit and cash flows are 

formed not only at the “end of the reporting period,” 
but within the daily management cycle. Price 

adjustments based on laboratory analyses are 

calculated in a timely manner; deviations from 
standards are immediately identified and transformed 

into corrective actions; complaint and recall procedures 
operate efficiently. Consequently, cost stabilizes, 

margins are preserved, and brand credibility in export 

markets is reinforced. The integration of these three 
pillars creates the theoretical and practical foundation 

of the internal control architecture for fruit and 
vegetable processing enterprises, systematizes risk 

management, and guarantees the creation and 

protection of value added. 
DISCUSSION 

The research findings indicate that the separate 
development of management accounting, auditing, and 

digital traceability in fruit and vegetable processing 
enterprises does not generate the expected efficiency. 

These three directions ensure operational stability and 

profitability only when integrated within a unified 
internal control and management architecture. In 

practice, however, management accounting indicators 
in many enterprises are insufficiently linked with audit 

evidence, while digital traceability often remains limited 

to the stage of information collection. 
The discussion reveals that applying a hybrid model of 

process and job-order costing within the management 
accounting system is the most appropriate approach for 

production-specific characteristics. However, the 
effectiveness of this model directly depends on the 

regular updating of standards and cost drivers. If audit 

does not verify the justification of these standards and 
their correct application in practice, the information 

generated by management accounting may lead to 
incorrect managerial decisions. From this perspective, 

audit functions not merely as a control mechanism, but 

as a tool for enhancing the quality of management 
accounting. 

Additionally, the importance of digital traceability was 
particularly emphasized in the discussion results. Digital 

technologies eliminate disconnections between physical 

processes and financial information, forming a “single 
source of truth.” Nevertheless, in many enterprises, 

manual data entry, weak system integration, and 
insufficient staff qualifications prevent the full 

realization of digital traceability potential. This situation 
also prolongs the evidence collection process during 

audits and increases the risk of errors. 

 

CONCLUSION 
The analysis demonstrates that when management 

accounting indicators (yield coefficient, loss rate, 
margin, and inventory turnover) are monitored in real 

time through digital traceability, and audit confirms the 

reliability of these indicators, enterprise management 
gains the ability to make timely and well-grounded 

decisions. Otherwise, decisions are made based on 
delayed or aggregated information, leading to increased 

production costs and reduced margins. 

Overall, the discussion results confirm that if the 
theoretical principles of management accounting, 

auditing, and digital traceability are harmoniously 
implemented in practice within fruit and vegetable 

processing enterprises, the internal control system is 

strengthened, risks are identified at an early stage, and 
the value creation process becomes more stable. 

Therefore, developing these three directions as a 
unified strategic management system represents one of 

the most pressing tasks today. 
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