
Amfiteatru Economic Journal 
The Bucharest University of Economic Studies 

Faculty of Business and Tourism 
Volume XVII • May 2015 • No. 39 

Quarterly publication 

Amfiteatru Economic Journal 
is recognized and classified category A by 
The National University Research Council 

Topic of the following two issues 

• Issue no. 40/2015 - Sustainable business marketing 

• Issue no. 41/2015 - Impact of knowledge intensive business services 
on economic performance of sectors and regions 

The Journal is indexed by the fol lowing international economic literature 
databases: 

Web of Science Thomson Reuters Services: (2008) 
- Social Sciences Citation Index 
- Social Scisearch 

- Journal Citation Reports/Social Sciences Edition 

EBSCO Publishing (2009) 

ProQuest LLC (2012) 

DOAJ - Directory of Open Access Journals (2010) 

EconLIT - Journal of Economic Literature (2006) 

SCOPUS- Elsevier B.V. Bibliographic Databases (2008) 

IBSS - International Bibliography of the Social Sciences (2006) 

RePEc - Research Papers in Economics (2004) 
Cabell's Directory of Publishing Opportunities (2006) 
(Business Directories - Economics and Finance) 

ISSN 1582-9146 www.amfiteatrueconomic.ro 

http://www.amfiteatrueconomic.ro/


Amfiteatru Economic Journal 
The Bucharest University of Economic Studies 

Faculty of Business and Tourism 
Volume XVII • May 2015 • No. 39 

Quarterly publication 

Amfiteatru Economic Journal 
is recognized and classified category A by 
The National University Research Council 

Topic of the following two issues 

• Issue no. 40/2015 - Sustainable business marketing 

• Issue no. 41/2015 - Impact of knowledge intensive business services 
on economic performance of sectors and regions 

The Journal is indexed by the fol lowing international economic literature 
databases: 

Web of Science Thomson Reuters Services: (2008) 
- Social Sciences Citation Index 
- Social Scisearch 

- Journal Citation Reports/Social Sciences Edition 

EBSCO Publishing (2009) 

ProQuest LLC (2012) 

DOAJ - Directory of Open Access Journals (2010) 

EconLIT - Journal of Economic Literature (2006) 

SCOPUS- Elsevier B.V. Bibliographic Databases (2008) 

IBSS - International Bibliography of the Social Sciences (2006) 

RePEc - Research Papers in Economics (2004) 
Cabell's Directory of Publishing Opportunities (2006) 
(Business Directories - Economics and Finance) 

ISSN 1582-9146 www.amfiteatrueconomic.ro 

http://www.amfiteatrueconomic.ro/


Editorial Board 
Editor-in-Chief 

Vasile Dinu, Bucharest University of Economic Studies, Romania 

Associate Editors 
Dan-Cristian Dabija, Babef-Bolyai University, Cluj-Napoca, Romania 
Cristian-Mihai Drago§, Babef-Bolyai University, Cluj-Napoca, Romania 
Irina Drägulänescu, University of Studies of Messina, Messina, Italy 
Madalina Dumitru, Bucharest University of Economic Studies, România 
Valentin Hapenciuc, University ,,§tefan cel Mare", Suceava, Romania 
Dan-Tudor Lazar, Babef-Bolyai University, Cluj-Napoca, Romania 
Nicolae Lupu, Bucharest University of Economic Studies, Romania 
Cudanov Mladen, University of Belgrade, Belgrade, Serbia 
Paulo Macas Nunes, University of Beira Interior, Covilha, Portugal 
Alexandru Nedelea, University ,,§tefan cel Mare", Suceava, Romania 
Marieta Olaru, Bucharest University of Economic Studies, Romania 
Gheorghe Savoiu, University of Pitesti, Romania 
Catalina Soriana Sitnikov, University of Craiova, Romania 
Laurenjiu Tachiciu, Bucharest University of Economic Studies, Romania 
Horst Todt, University of Hamburg, Hamburg, Germany 
George-Sorin Toma, University Bucharest, Romania 
Aharon Tziner, The Academic College of Netanya, Netanya, Israel 
Cristinel Vasiliu, Bucharest University of Economic Studies, Romania 
Calin Valsan, Bishop's University, Sherbrooke, Québec, Canada 
Milena-Rodica Zaharia, Bucharest University of Economic Studies, Romania 

Editorial Advisory Board 
Dan-Laurenjiu Anghel, Bucharest University of Economic Studies, Romania 
Andrej Bertoncelj, University of Primorska, Koper, Slovenia 
Slobodan Cerovic, University Singidunum, Belgrad, Serbia 
Emilian Dobrescu, Romanian Academy, Bucharest, Romania 
Romualdas Ginevicius, Vilnius Gediminas Technical University, Vilnius, Lithuani 
Daniel Glaser-Segura, College of Business, Texas A&M University - San Antonio, USA 
Petkovska Tatjana Mirchevska, University St. Cyril and Methodius, Skopje, Macedonia 
Puiu Nistoreanu, Bucharest University of Economic Studies, Romania 
Rodolphe Ocler, ESC Chambery, Chambery-Savoie, Franta. 
Bogdan Onete, Bucharest University of Economic Studies, Romania 
Giovanni Palmeiro, Lumsa Univiersita, Roma, Italia 
Rodica Pamfilie, Bucharest University of Economic Studies, Romania 
Marinko Skare, Juraj Dobrila University of Pula, Paula, Croatia 
Ion Stancu, Bucharest University of Economic Studies, Romania 
Daniel Stavarek, Silesian Univestity, Karvina, Czech Republic 
Nicola Yankov, D. Tsenov Academy of Economics, Svishtov, Bulgaria 

Founders 
Vasile Dinu, Bucharest University of Economic Studies, Romania 
Sandu Costache, Bucharest University of Economic Studies, Romania 

Editorial Office 
Valentin Dumitru, Bucharest University of Economic Studies, Romania 
Raluca Mariana Petrescu (Assistant Editor), Bucharest University of Economic Studies, Romania 
Smaranda Vi§an, Bucharest University of Economic Studies, Romania 
Violeta Rogojan, Publishing House, Bucharest University of Economic Studies, Romania 
Silvia Racaru, Publishing House, Bucharest University of Economic Studies, Romania 



Contents 

Retail innovation technologies 516 
Vasile Dinu 

Retail Technologies for the 21st Century 
Innovation and Competitiveness in the Retail Trade Industry 

Innovative information technologies and their impact on the performance 
of the entities which activate in the retail industry 520 
Valentin-Florentin Dumitru, Gabriel Jinga, Florin Mihai and Aurelia Stefanescu 

The relationship among image, satisfaction and loyalty - innovative factor 
of competitiveness for shopping centers 536 
Ioana-Nicoleta Abrudan, loan Plaias and Dan-Cristian Dabija 

Enhancing the shopping experience through QR codes: the perspective 
of the Romanian users 553 
Irina Albastroiu and Mihai Felea 

Consumers' perception on the use of innovative technologies 
in creating store atmosphere 567 
Mirela Octavia Sirbu, Andreea Simona Saseanu and Simona Ioana Ghita 

Innovation in retail: impact on creating a positive experience 
when buying fashion products 583 
Cristinel Vasiliu and Mihai Ovidiu Cercel 

The impact of innovative commercial technologies on students' behaviour 
of an economic university 600 
Laurentiu-Dan Anghel, Diana Maria Vránceanu, Alina Filip and Claudia Elena Tuclea 

Applying RFID technology in the retail industry - benefits and concerns 
from the consumer's perspective 615 
Ádám Novotny, Lóránt Dávid and Hajnalka Csáfor 

Revival of high street retailing - the added value of shopping apps 632 
Jelena Demko-Rihter and Igor ter Halle 

Determinants of technology adoption in the retail trade industry - the case 
of SMEs in Spain 646 
Isidoro Romero and Juan A. Martínez-Román 

The effect of backroom size on retail product availability - operational 
and technological solutions 661 
Nikola Milicevic andAleksandar Grubor 

514 Amfiteatru Economic 



Innovative solutions in traceability to improve the competitiveness 
of a local fruit and vegetable retailing system 676 

MiklósPakurár, Sándor Kovács, József Popp and András Vántus 

Economic Interferences 

BARS curve in Romanian economy 693 Emilian Dobrescu 

Effectiveness of entrepreneurship policies: some evaluation research perspectives .. 706 
Petra Tausl Prochazkova, Michaela Krechovska and Ladislav Lukas 

Community based social marketing for implementation 
of energy saving targets at local level 723 
Dalia Streimikiene and Jolita Vveinhardt 

Human capital and economic growth: a review essay 735 
Marinko Skare and Sabina Lacmanovic 

The impact and efficiency of public administration excellence 
on fostering SMEs in EU countries 761 
Aleksander Aristovnik andAlka Obadic 

Amfiteatru Economic recommends 

Economic paradoxism and meson economics 776 
Gheorghe Savoiu and Vasile Dinu 

Best practices in the field of returnee entrepreneurship 799 
Raluca Mariana Grosu 

The quality of the educational process at university department level -
a community of practice view 815 
Mariana Nicolae and Elena Ecaterina Nicolae 

Developing an online collaborative system within the domain 
of financial auditing 823 
Pavel Nastase and Lucian Cristian Eni 

Risk assessment models in the tourism sector 836 
Simanavicius Arturas, Edmundas Jasinskas and Biruta Svagzdiene 

Vol. 17 • No. 39 • May 2015 515 



AE Innovative Solutions in Traceability to Improve the Competitiveness 
of a Local Fruit and Vegetable Retailing System 

INNOVATIVE SOLUTIONS IN TRACEABILITY 
TO IMPROVE THE COMPETITIVENESS OF A LOCAL FRUIT 

AND VEGETABLE RETAILING SYSTEM 
Miklós Pakurár1*, Sándor Kovács2, József Popp3 and András Vántus4 

W3)4) University of Debrecen, Hungary 

Please cite this article as: 
Pakurár, M., Kovács, S., Popp, J. and Vántus, A., 2015. Innovative solutions in traceability 
to improve the competitiveness of a local fruit and vegetable retailing system. Amfiteatru 
Economic, 17(39), pp. 676-691 

Abstract 
The aim of the research is to investigate the network of local fruit and vegetable products 
from "farm to fork", to uncover the hidden processes in traceability and to advise innovations 
in the retailing system to improve the competitiveness of the sector. Traceability is an ability 
to track any food that will be consumed throughout the processes of production, processing 
and distribution. The research investigates what the customer knows about the origin and 
treatments of purchased products and what further information would satisfy the consumer. 
The study explores the flow of information amongst the chain members: producers, 
wholesalers, small-scale retailers, and customers. Based on interviews and questionnaires, 
regression analysis and ordinal regression procedure were performed. Innovative solutions 
to make the retailing competitive should be aligned with the precise knowledge of the 
consumer. The results of the research show that deficiencies in data collection, data erosion, 
low level of cooperation of supply chain partners, not paying more attention for more detailed 
information, and inadequate control are the main problems of the traceability in fruit and 
vegetable chains. 

Keywords: retailing, competitiveness, innovation, traceability, local fruit and vegetable 
supply chain 

JEL Classification: M39 

Introduction 

Global supply chains in the fruit and vegetable industry have been developed recently 
however the importance of locally produced products increased greatly (Feldmann 
andHamm, 2015). Purchasing locally produced fresh fruits and vegetables is getting popular 
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in many areas, generally people trust better locally produced foods then products originated 
from long supply chains (Rikkonen, et al., 2013). 

The purpose of the paper is to examine the local fruit and vegetable retailing system 
determining the local supply chain members, investigate their contribution to a reliable and 
safe fruit and vegetable supply and identify the expectations of the final consumers in the 
locality of Debrecen. Data were collected by questionnaires and interviews from the producer 
to the final consumer. 

The modern customer is more demanding and conscious especially when they buy food 
products (Perrea, Grunert and Krystallis, 2015). The quality of fruit and vegetable products 
is determined by the activities of supply chain members from the producers through retailers. 
Therefore the traceability of food products has become a significant factor to have a safe and 
healthy food supply. In order to understand the processes in the supply chain all the activities 
of the chain members should be investigated to determine the gaps in the flow of information. 

Analysing the flow of information through the local fruit and vegetable retailing the erosion 
of data was experienced, loss of information in the supply chain. Although the final customer 
wants to have more information about the fruits and vegetables they do not intend to pay 
more for the product to have better knowledge about it. 

Our paper is organized as follows. In the literature review we synthesize the knowledge about 
the food traceability on the local markets and the food supply chains. The methodology 
section demonstrates the circumstances of the research. Interviews and questionnaires were 
used to collect data, and regression and ordinal regression were performed for data analysis. 
In the results and discussion part of the article the characteristics of traceability were 
identified from the aspect of consumers, small-scale retailers, wholesalers, and producers. 
Than vertical relationships in retailing is discussed. Finally in the conclusion chapter the main 
findings are presented with respect to the hypotheses. 

1. Review of the scientific literature 

Consumers have many expectations (e.g., quality, price, origin) toward a product which 
should be taken into account to manage a competitive retailing system (Jin and Zhou, 2014). 
Innovative solutions in food traceability may help to increase the sales of foods globally and 
locally. 

Research conducted in four EU countries showed that consumers associated traceability with 
health, quality, safety, and control, and that all these elements increased consumer confidence 
(Rijswijk, et al., 2008).The food retailers have to adapt itself to the customer's changing 
demands and, they have to make efforts to make their costumers return to the store, and 
purchase again (Dabija and Babut, 2012). 

Checking the origin and the quality of a food's origin requires the use of innovative tools to 
monitor food quality. Forstel (2007) suggests the use of IRMS (Isotope Ratio Mass 
Spectrometry) to test food authenticity. Buyers prefer to purchase food with known history 
over the purchase of foods with uncertain origins; nevertheless, consumers do not wish to 
pay much higher prices for their food items of documented origin. Still, people buy more 
food products if they know the history behind their food (Choe, et al., 2009). European 
consumers have become more sensitive to the quality and traceability of food, mainly because 
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of recent food-transmitted diseases, such as BSE (Bovine Spongiform Encephalopathy) and 
swine flu. Because of regular food recalls, producers would like to have sensitive, real-time 
testing methods for food safety assurance (Vorst, 2006). 

An important aspect of managing traceability in retailing is to collect and store data on the 
history of food products. Eco-labelling of food products contributes to a better understanding 
of the life cycle of a product (Dinu, Schileru and Atanase, 2012). Peets, et al. (2009) suggest 
the RFID (Radio Frequency IDentification) tag "as the most appropriate storage systems". 
Alphanumerical codes, bar codes and RFID were studied to clarify the most appropriate 
methods of traceability of Parmigiano Reggiano cheese and to quantify the costs of different 
traceability methods (Regattieri, Gamberi and Manzini, 2007). To overcome the problems 
associated with the identification of the origin of locally produced crops; Sato, et al. (2007) 
developed a method of checking the origin of vegetables of doubtful origin by using trace 
elements to determine their producer. 

Traceability is increasingly becoming a competitive advantage for enterprises in the food 
business. Buyers impose stricter rules on the supply chain (SC) members than the mandatory 
national rules. Particular commercial organisations require SC members to use traceability 
control systems. Diogo, Monteiro and Caswell (2005) found that the EurepGAP, which 
certifies traceability, enabled the Portuguese pear industry to be accepted on the UK market. 
A precise traceability system gives an improved feedback to the producer (Bollen, Riden and 
Cox, 2007; Riden and Bollen, 2007). 

An essential innovative tool to promote traceability is an IT (Information Technology) 
system which may be used to provide a smooth information flow for a business (Bevilacqua, 
Ciarapica and Giacchetta, 2009). Ruiz-Garcia, Steinberger and Rothmund, (2010) suggest 
software architecture with standards to offer a tool for controlling traceability and to provide 
managers with pertinent information. 

Recently, analytical methods have been developed for a more efficient traceability. 
Electrochemical biosensors for food pathogen detection (Palchetti and Mascini, 2008) 
chromatography to quantify minor components of food (Steinhart and Biernoth, 1997) and 
nanotechnology-based analytical methods sensing exogenous and endogenous compounds in 
food (Valdés, et al., 2009) are examples of efforts to increase the security and quality of food 
production. 

The debate of local versus global food retailing has been one focus of discussion within 
European communities, and is also examined in research. Basically, this debate reflects how 
people are unsatisfied with the global distribution system (Stagl, 2002) and how a sizable 
part of consumers and producers think that local food production can be a more sustainable 
and safer way to feed a population, than the global agro-industrial food production system. 
However re-established local food markets do not automatically work the way that producers 
and consumers want (O'Hara and Stagl, 2001). Reliance on local experts, social interaction, 
and spatial feedback functions need to be developed in local food markets to be competitive. 
Regionally grown food can supply regional institutions (e.g., schools). With the active 
support and innovative suggestions of regional institutions, the local community can benefit 
from fresh and nutritious food and, at the same time, support sustainable farming in the region 
(Vogt and Kaiser, 2008).Nevertheless the globalised market has some important advantages: 
favourable costs, access to international market, and reliable sources of supply (Russell and 
Taylor, 2014). 
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2. Research methodology 

The scope of our research is to examine the network of the local fruit and vegetable market, 
and to understand its logistical functioning with respect to traceability and assurance of a 
safer food supply for the local population. The aim of the applied methodology is to improve 
the local retail system through innovations to maintain a competitive business. 

Lehota, et al. (2009) analysed the main marketing channels for the Hungarian fresh 
vegetables-fruits sector and distinguished three specific types: 

• Grower -"Wholesaler market" - Small - scale vegetable and fruit retailers, 

• Grower - Private wholesaler - Large - scale private retail chains, and 

• Grower - Producer cooperatives - Large - scale retail chains. 

Our research is concentrated on the first marketing channel type: grower-wholesaler-small 
scale vegetable and fruit retailers. The supply chain members were investigated vertically on 
four levels. The first level is the producer, the second level is the wholesaler, the third level 
is the small-scale retailer and the fourth level is the consumer. 

Data collection was performed at the end of 2013, and lasted for one month. Four producers 
were interviewed at their farms using a structured oral method. Questionnaires were 
developed to collect information from wholesalers, small-scale retailers and consumers. The 
town, numbering 206 thousand inhabitants, has two markets where fruit and vegetable 
retailing activities take place. There is a market for wholesalers on the outskirts of the town, 
where the data were collected from the wholesalers. The town has a fruit and vegetable 
market in the centre, where the small-scale retailers and consumers were questioned. In our 
research 29 wholesalers, 44 small-scale retailers and 241 consumers were included in the 
sample. 

The questionnaire data were analysed using SPSS 15.0 software. Basic statistical analysis, 
regression analysis and ordinal regression procedure were performed. The SPSS Ordinal 
Regression procedure, or PLUM (Polytomous Universal Model), is an extension of the 
general linear model to ordinal categorical data. The link function is the function of the 
probabilities that results in a linear model in the parameters and which defines what goes on 
the left side of the equation. This function serves as the link between the left side of the 
equation and the right side (Norusis, 2008). In our research, the link function is the logit 
function, which is the log of odds (quotient of the cumulative probabilities for the j-th 
category which is the importance level of traceability). 

Hence, the model that was used in the analysis is as follows: 

ln ̂
 prob(score of Y < j)^ 
prob(j < score of Y) 

= Œj - ß X +... + ßkXk (1) 

Where: ß k parameter of the k. variable, a . threshold variable of the j- the category, j goes 
from 1 to the number of the categories of Y minus 1, Y dependent variable is the importance 
of traceability categorized from 1 (the less important) to 5 (the most important), and Xk 

independent variables were the several questions in our questionnaires. The threshold values 
are not of much interest. Their values do not depend on the values of the independent 
variable; they function as the intercept in a linear regression (Norusis, 2008). 

Vol. 17 • No. 39 • May 2015 679 



A E Innovative Solutions in Traceability to Improve the Competitiveness 
of a Local Fruit and Vegetable Retailing System 

Positive parameter values mean that when the value of the independent variable increases, 
the likelihood of larger value of the dependent variable increases. Negative parameter means 
the opposite: the likelihood of decreasing values of dependent variable increases. Three 
different models were set up according to the opinions of customers, small retailers and 
wholesalers. Some questions were left out of the models, because they ruin the goodness of 
the model fit. Questions were measured on a 1-5 scale except the number of the official 
controls and supply chain members and time spent in fruit and vegetable business. 

Five hypotheses were formed. Our hypotheses are: 

• There are deficiencies in data collection at fruit and vegetable producers. 
• The data erosion in the fruit and vegetable chain is significant. 
• The willingness to know the supply chain members is changing downstream the 

supply chain. 
• The final customer intends to pay more for the product providing more detailed 

information. 

• Increased control of the fruit and vegetable chain improves the traceability. 

3. Results and discussion 
The consumer of vegetable and fruit products of a local market has all the information from 
the retailer however the quality of information depends on each supply chain member. 
Therefore the approach of the research is complex studying all the effects of the system 
starting with the expectations of the consumer through the retailers to the producers to find 
possible innovations in the system to make the retailing more competitive. 

Consumers 

The interview questions for final consumers were divided into four groups, as follows: 

• Production 

- Importance of the location of production 
- Importance of the chemical treatments and production technologies applied in 

production 

- Environment conscious production 

• Distribution 

- Importance of knowing the members of the supply chain of vegetables and fruits - Importance of knowing the applied chemicals during storage and transport 

- Importance of knowing the technology of storage and transport 

• Product characteristics 

- Importance of the date of harvest 
- Willingness to pay more for domestically produced vegetables and fruits 
- Importance of domestically sublimated vegetables and fruits 
- Willingness to consume GM (Genetically Modified) plants 
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• Control 
- Intensity of official control of vegetables and fruits 
- Satisfaction with the information received from the seller 
- Strictness of official control on fruits and vegetables 
- Willingness to pay more for being better informed about fruits and vegetables. 

The location (e.g.: farm and geographical area) of the product and chemical application of 
plants were the most important factors for customers (4.5-4.7), (table no. 1). Environmentally 
sound production was rated lower, but it was also a prominent expectation of customers. 
Transport, storage and the date of harvest were significantly less important considerations 
than the factors mentioned above. Although people did not really possess proper knowledge 
about genetically modified crops, some consumers asked the interviewer to explain what the 
term GM food meant and genetically modified products received - very low score (1.4) 
among the factors. 

Consumers perceived only 1.2 official control events at the fruit and vegetable market. 
Indeed, these respondents gave one average scores for the efficiency of the control of 
products (3.0) and they demanded an improvement of the standards for product supervision 
(3.8). Consumers were not content with the information that they received from the sellers 
(3.6); however, they did not intend to pay more to receive additional information either. 
Consumers' high expectations regarding information availability on a product's lifecycle, 
seen together with the fact that they do not want to pay more to be better informed, suggests 
that consumers would buy more products from sellers who give them more precise 
information. 

Table no. 1: Descriptive statistics of the given questions 
in the customers' questionnaire (n = 241) 

Questions Mean Std. Deviation 
Information about the number of supply chain members 4.2 1.3 
Location of production 4.5 1.1 
Chemical treatments and production details 4.7 0.8 
Information about the harvesting date 3.6 1.5 
Information from the small-scale retailer 3.6 1.1 
Information about the transport and storage 4.0 1.3 
*Number of perceived official controls 1.2 2.0 
Environment conscious production 4.3 1.1 
Willingness to pay more for domestic products 1.1 0.3 
Willingness to pay more for better information 3.0 1.5 
Importance of the domestic origin 4.3 1.1 
Genetically modified products 1.4 0.9 
Efficiency of control 3.0 1.4 
Demand to increase the standard of the supervision 3.8 1.5 

Note: Mean score based on: 1 very low, 5 very high, except the marked (*) row 
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Analysing the factors with the Mann-Whitney non-parametric test, significant differences 
were found between genders. It can be generally stated that women (55.2%) are more 
sensitive about the traceability and quality of their fruits and vegetables than men (44.8%). 
The origin of the product, the conditions of transport and storage, the date of harvest and the 
domestic origin of the products were more important for women than men. GM products 
were rated lower by women than men. 

Evaluating the answers by different age groups (by Kruskal-Wallis test), we found that people 
older than 65 years, 20% of the sample, consider it more important to deal with the factors 
of traceability and quality. These respondents called for stricter controls, and they were less 
willing to consume GM plants. Only the question about the importance of domestic origin 
was judged differently by different income groups of consumers. People from the highest 
gross income categories (over 650 EUR/month) did not consider domestic products better 
than foreign fruits and vegetables, while low-income consumers (below 330 EUR/month) 
preferred domestic products. 

Based on the estimates of the parameters above, it can be stated that if the chemical treatment 
of plants and production details are important for the consumer, the probability that they are 
interested in the number of supply chain members is higher by 75% (table no. 2). The 
exponential function of the coefficients is the odds for higher to lower scores on the rankings 
of the consumers taking traceability into consideration. This also means that negative 
coefficients are associated with poorer scores on ranking the importance of traceability. 

Table no. 2: PLUM model estimates, consumers 

Factors (independent variables) 
Estimates 

( ß ) 
Odds 

(Exp( ß )) p value 

Location of production 0.274 1.315 0.068 
Chemical treatments and production details 0.562 1.754 0.010 
Information about the harvesting date 0.261 1.298 0.025 
Information from the small-scale retailer 0.269 1.309 0.069 
Information about the transport and storage 0.615 1.850 0.000 
Efficiency of control -0.003 0.997 0.983 
Environment conscious production -0.253 0.776 0.179 
Willingness to pay more for domestic products 0.954 2.596 0.096 
Willingness to pay more for better information -0.234 0.791 0.048 
Gender -0.501 0.606 0.137 
Age 0.504 1.655 0.005 
Qualification 0.089 1.093 0.646 
Gross income per family member -0.435 0.647 0.010 

Note: Goodness of model fit (p=0,000); Nagelkerke pseudo R-Square (0,315); Link function: 
Logit, Dependent (Y) variable is traceability (information about the number of supply chain 
members) 

Odds show us the influential power of the dependent variables on traceability. When the odds 
are less than one, the probability that the traceability is of greater importance for the consumer 
is less than the probability that the traceability is of less importance. Moreover, when the 
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odds are greater than one, the interpretation is exactly the opposite. The most important 
factors people want to know about a product's lifecycle are as follows: chemical treatments, 
the means of transport and storage and the date of harvest. The likelihood that an older person 
thinks that traceability is important is 65% higher than in the case of a younger person (below 
30 years). People from the highest income category are less interested in the traceability of a 
product (with 1.55 odds, the probability is 55% higher). If the consumer is content to pay 
more for better information, the likelihood that he is interested in traceability is smaller (with 
1.26 odds, the probability is 26% higher). Probably the reason for this result is that the 
possession of more information increases trust in a product. Traceability attributes cannot be 
differentiated by gender or qualification. A connection between the knowledge of chain 
members and information about the production details from the seller was not perceived, 
which may suggest that the consumer thinks that the truthfulness of the seller may be 
questionable. 

Small-scale retailers 

The majority of small-scale retailer businesses is registered in the town (70%) and 59% of 
businesses worked as sole proprietors. 

Small-scale retailers were asked about the upstream, downstream information flow and about 
their opinion about the control of the supply chain: 

• Upstream 

- Products bought directly from the producer 

- Known data of producers 

- Known harvest dates 

- Known production circumstances 

- Known number of SC members 

- Information about the technology of storage and transportation 

- Importance of the domestic origins 

• Downstream 

- Written information to the final customer about the history of the product 

- Orally given information to the final customer 

- Satisfaction of customers with the information given with the product 

• Control 

- Lengths of time in the business 

- Number of official inspections 

- Degree of contribution to healthy product supply by current practice of production 
and trade 

- Adequacy of official control to fruit and vegetable SCs. 
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The majority of small-scale retailers (56%). are producers as well. The majority of them are 
familiar with harvest dates (3.9), producer data are mostly available to small-scale retailers 
(3.1). They have current information about the technical details of a product's production 
(3.8) as well as the information about the number of supply chain members (4.0), and mainly 
local products are sold (4.3) (table no. 3). 

Small-scale retailers were inspected 7 times per year. On a 1-5 scale, they are rather satisfied 
with the healthiness of the local fruit and vegetable supply (3.7) and with the efficiency of 
control (4.1) (table no. 3). 

Table no. 3: Descriptive statistics of the given questions 
in the small-scale retailers' questionnaire (n = 44 out of 65) 

Questions Mean Std. Deviation 
Purchases directly from the producer 3.0 1.0 
*Time spent in fruit and vegetable business (years) 12.8 10.2 
Information about the data of the producer 3.1 1.2 
Information about the production details 3.8 1.5 
Information about the number of supply chain members 4.0 1.4 
Information about the harvesting date 3.9 1.5 
Importance of the domestic origin 4.3 1.2 
*Number of perceived official controls 7.3 7.9 
Efficiency of control 4.1 1.1 
Satisfying information for the consumers 4.2 0.9 
Healthy food for the population 3.7 1.3 

Note: Mean score based on: 1 very low, 5 very high, except the marked (*) rows 

The quality of information that the consumer receives from the small-scale retailers affects 
traceability the most (table no. 4). If the consumer is satisfied with the information from the 
small-scale retailer, the traceability functions well, since the chance that the small-scale 
retailer knows the life cycle of their product is high. The stronger the official control on the 
small-scale retailers (the number of checks), the more informed the small-scale retailer is 
about traceability. Stronger monitoring activities increased the probability of awareness 
about the traceability of products by 37%. However, as the small-scale retailers were more 
satisfied with the way the official control was done, they considered the origin of a product 
to be less important for them. As was the case with wholesale retailers, there were found 
factors that negatively affected the traceability of fruit and vegetable chains. Small-scale 
retailers who spent longer time in the trade are less interested in the traceability of products 
than those who started their businesses more recently. 
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Table no. 4: PLUM model estimates, small-scale retailers 

Factors (independent variables) 
Estimates 

( ß ) 
Odds 

(Exp ( ß )) p value 

Information about the production details 2.910 18.357 0.001 
Time spent in fruit and vegetable business -0.174 0.840 0.006 
Number of perceived official controls 0.313 1.368 0.008 
Healthy food for the population -0.319 0.727 0.467 
Efficiency of control -1.206 0.299 0.018 
Purchases directly from producers 0.098 1.103 0.000 

Note: Goodness of model fit (p=0,000); Nagelkerke pseudo R-Square (0,747); Link function: 
Logit Dependent (Y) variable is traceability (information about the number of supply chain 
members) 

Wholesalers 

59% of the wholesalers operated in a company or partnership, 41% were sole proprietors, 
41% were registered in the city and 59% were registered in the surrounding settlements. A 
significant portion (47%) of the wholesalers is producers. 

Similar to the small-scale retailers, wholesalers were asked about the upstream, downstream 
information flow, and about the control of the supply chain: 

• Upstream 

- Products purchased directly from the producer 
- Known data of harvests of the products 
- Known technology of production 
- Information about the upstream SC members 
- Information about the storage and transportation practices of upstream SC members 
- Known number of upstream SC members 
- Importance of the domestic origin 

• Downstream 

- Number of downstream SC members 
- Written information given to the next downstream member 
- Oral information given to the next downstream member 

• Control 

- Length of time in business 
- Number of official control 
- The consequences of official control 
- Contribution of current production and SC practices to the healthy supply of fruit 

and vegetables 
- Adequacy of current official control over the fruit and vegetable market. 
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Mainly, products are purchased directly from the producer (3.8) (table no. 5). In the majority 
of cases, the wholesaler is familiar with the main data of the producer (4.4), even the date of 
harvest and the details of the production technology are known relatively well 3.7 and 3.6, 
respectively. When the wholesalers were asked how many retailers had owned the product 
between them and the producer, the answer was that they knew the exact number (2.9). A 
similar number of retailers (3.0) were between the wholesalers and the consumer. The 
number of retailers is rather high since the unprocessed vegetables and fruits are owned by 
5-6 businesses before they are bought by the consumer. This means that not just the economic 
efficiency is questionable in the process, but the control of product traceability, quality and 
safety is also problematic in the chain. The wholesalers were inspected by government 
officials once in every 2-3 years and resulted in fines in 5.8% of the cases. Wholesalers 
answered on a 1-5 scale that they were slightly satisfied with the supply of healthy fruits and 
vegetables (3.7), and they found that the institutional control was not satisfactory (3.7). 

Table no. 5: Descriptive statistics of the given questions 
in the whole-scale retailers' questionnaire (n = 29) 

Questions Mean Std. Deviation 

Information about the production details 4.0 1.0 
Purchases directly from the producer 3.8 1.3 
Information about the data of the producer 4.4 1.1 
Information about the number of supply chain 3.4 1.3 
members 
Information about the storage and transport 4.0 1.1 
Information about the harvesting date 3.7 1.2 
Importance of the domestic origin 3.9 0.9 
*Number of perceived official controls 14.6 13.7 
Efficiency of control 3.7 0.9 
Information about the production in supply chain 3.6 0.9 
Information about the number of supply chain 2.9 1.3 
members between the wholesaler and the consumer 
Information about the number of supply chain 3.0 4.1 
members between the wholesaler and the producer 
*Time spent in fruit and vegetable business (years) 13.1 5.4 
Healthy food for the population 3.7 0.8 

Note: Mean score based on: 1 very low, 5 very high, except the marked (*) rows 

According to the wholesalers' opinion, traceability mainly depends on the activities of 
producers and retailers, i.e. how they can supply the population with healthy, safe and good 
quality fruits and vegetables (table no. 6). Those wholesalers whose opinion is that the supply 
of the population is rather satisfactory know the members of the supply chain; they 
thoroughly follow the product throughout the process. Those wholesalers whose opinion is 
that the existing practice cannot serve the population with healthy products probably do not 
have information about the flow of products in the system. Another important factor, as it is 
in the case of consumers, is the knowledge of storage and transport activities. If the 
information about the circumstances of storage and transport are important for the 
wholesaler, the chance that traceability is treated as a significant factor is doubled and these 
retailers know the partners in the chain better. 
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Table no. 6: PLUM model estimates, wholesalers 

Factors (independent variables) 
Estimates 

( ß ) 
Odds 

(Exp ( ß )) 
p 

value 
Purchases directly from the producer 0.065 1.067 0.131 
Information about the data of the producer 0.116 1.123 0.214 
Information about the harvesting date 0.225 1.258 0.079 
Information about the production details 0.267 1.305 0.050 
Information about the storage and transport 0.690 1.994 0.031 
Information about the production in supply chain -6.002 0.002 0.142 
Time spent in fruits and vegetables business -0.513 0.598 0.038 
Number of perceived official controls 0.563 1.755 0.033 
Healthy food for the population 9.233 1024.390 0.042 
Efficiency of control 11.692 119670.061 0.067 

Note: Goodness of model fit (p=0,000); Nagelkerke pseudo R-Square (0,898); Link function: 
Logit Dependent (Y) variable is the importance of traceability (the importance of information 
about the number of supply chain members) 

If a wholesaler had an above average number of official controls, the chance of his being 
more knowledgeable about the supply chain members multiplied by 1.75, over those who 
had a smaller number of controls. This relationship is also true for the small-scale retailers. 
There are factors that negatively affect a positive attitude towards traceability. For example, 
the longer a wholesaler is in the fruit and vegetable business, the less important it becomes 
for that person to have information about traceability. This tendency is similar in small-scale 
producers. Similar to the consumers, wholesalers who are interested in technical details of 
the production of their fruits and vegetables are more determined to increase the traceability 
of the products, the chance of which is 1.3 (table no. 6). 

Producers 

Three vegetable producers and one fruit producer of the region were interviewed. All of them 
are members of the local food chain. Each vegetable farmer cultivates less than one hectare 
of land, producing green pepper, cabbage, tomato, radish, and kohlrabi. The fruit producer 
has four types of fruit (apple 40 ha, pear 9 ha, plum 4 ha, and cherry 3 ha). Vegetable 
producers have three regular employees, while 11 people work for the fruit farm. The 
interviewed business owners have been working in fruit and vegetable production from 5 to 
36 years. 

Smaller producers documented only those facts concerning production that they had to give 
to the buyer when a vegetable was sold. This document contains the chemical protection data: 
the date of treatment, the name of the chemical, the rate of application and the decomposition 
time of the agent. The fruit producer joined the Agricultural Environment Protection 
Program; therefore, he is required to keep records, in accordance with EU requirements, to 
comply with the rules of the programme. Therefore, the data collection of the fruit farmer is 
more complex and precise than the recordkeeping of farmers who are not in the programme. 
Farmers should make notes on the technological parameters of their plant production 
activities. However, because of the administrative burden, mainly small farmers often fail to 
comply with the rules. Vegetable farmers spend 2-12 hours in a season maintaining records 
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about their production, but the fruit producer spends two person-months per season to register 
data. 

The following SC member receives written information from the product about the chemical 
applications, the name of the producer, the registration number of the producer, the species 
and variety of the vegetable or fruit and the category of the quality. These documents do not 
appear on the package of the product; therefore, the following partners in the SC do not 
always receive them. Only the fruit producer's product packaging labels indicate the main 
data of the farm. Nevertheless, the farmers answered that they did not know how many 
retailers were between them and the final consumer and that they did not have any 
information about the transportation methods or storage conditions down the SC. They were 
satisfied with the food security of the system. Farmers are supervised by the government; 
smaller farmers were visited once a year and the largest producer was checked three times 
per year. 

Vertical relationships in retailing 

Performing Kruskal-Wallis nonparametric tests, there were differences through the process. 
There were increasing or decreasing tendencies for three factors: information about the 
number of chain members, importance of domestic products and number of perceived official 
controls (table no. 7). Consumers were most interested in the lengths of the chain the products 
went through. For small-scale retailers, the number of members of the supply chain was less 
important and the wholesalers' score was the lowest. Based on the qualitative data collection 
from the producers, it can be stated that the farmers cared less about the number of members 
from them to the consumer, since each agricultural producer said that he did not know how 
many businesses were involved in the process. 

Table no. 7: Evaluation of similar factors by the chain members 

Factors 
Consumer 

n = 241 

Small-scale 
retailer 
n = 44 

Wholesaler 
n = 29 p value 

Factors 

Averages 
Information about the production 
details (1-5 scale) 4.320 3.773 3.962 0.040 

Information about the number of 
supply chain members (1-5 scale) 4.224 4.000 3.440 0.000 

Importance of the domestic origin 
(1-5 scale) 4.320 4.250 3.917 0.012 

Number of perceived official 
controls 1.178 7.341 14.630 0.000 

Efficiency of control (1-5 scale) 3.038 4.045 3.731 0.000 
Satisfying information from the 
seller (1-5 scale) 3.622 4.227 3.600 0.003 

Buying domestically produced fruits and vegetables showed a similar trend from the 
wholesaler to the consumer, where customers' score was the highest and the wholesalers' the 
lowest. This result reflects the recent tendencies in the fruit and vegetable trade. Cheaper 
foreign fruits and vegetables displace domestic products, mainly in the winter time, and the 
interest of vendors is to trade foreign products in order to be more competitive with lower 
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prices. However, despite the regular domestic food scandals, the opinion of the citizens is 
that the importance of the domestic origin of fruits and vegetables is higher than importance 
of products from abroad. 

Consumers had noticed only one official control at the fruit and vegetable market; however, 
small-scale retailers were checked 7.3 times, and wholesalers 14.6 times. Despite the lack of 
regularly experiencing checks, consumers formed a rather definite opinion about the official 
supervision, since their score is lower than the score of small-scale retailers and wholesalers. 
Vendors were relatively satisfied with the supervision, because the cases of penalties were 
seldom and official controls were not done frequently. 

Having information about the details of the production was most important for the 
consumers, however, customers of wholesalers were less satisfied with the information they 
received from the previous supply chain members. 

Conclusions 

As a result of our research on local vegetable and food retailing innovative solutions in 
retailing processes are suggested to improve the competitiveness of the area mainly the ways 
how to promote sales by better traceability data. 

Farms with bigger areas and more employees have the expertise and the means to register the 
most significant events of their production throughout the logistic system of the enterprise. 
Some EU programmes put pressure on agricultural businesses, as the payments are tied to 
proper registration of production. However, the number of small producers performing record 
keeping is rather limited: these producers only produce the document that is required when 
the product is sold. The basis of traceability starts at the producer level; therefore, the most 
integral set of data should be determined which should be recorded by each producer to be 
more competitive on the local market. 

When the product is sold from the farm, notes of chemical applications ("log of sprayings"), 
and the genus name of the fruits and vegetables, and the data of the producer are given to the 
retailer. Since the trace of the product is not known by the producer and a product will pass 
through 3-5 vendors in many cases, the chance that the information gets to the customer is 
often low. The erosion of information can be eliminated with innovative IT solutions in the 
future; however, the level of information technology and the knowledge of the chain 
members should be adjusted to the task. 

The importance to be familiar with the number of supply chain members is scored more 
significantly by the customer and was decreasingly important throughout the chain and the 
least important for farmers. This factor functioned as a reverse bullwhip effect, where the 
importance of traceability decreases from the customer to the producer. As scientifically 
established research has not been performed on this field in this locality, retailers and 
producers do not have valid information about the process. Thus, the regular transfer of 
information may help them to better serve the final customer. 

In cases of sales to the customer, products are labelled with genus name and the classification 
(class I, class II, and class III); no other written information is given in practice. Customers 
are not satisfied with the information about the fruits and vegetables they receive from the 
seller, but they are very interested in the records on each product. Yet, customers do not 
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intend to pay more for better information; however, they prefer products with more precise 
information. By knowing this, retailers and producers can increase their sales by providing 
more information to the customer about the life cycle of the product. 

Increased control on the fruit and vegetable chain made the participants (SC members) more 
interested in traceability, which means that there are potentials in increased supervision that 
are also promoted by the customer. Nonetheless, presumably the main reason behind the 
deficiencies in the traceability of fruits and vegetables is that the actors in the business try to 
avoid tax payments on the product sold; a problem which was not the subject of this 
publication, but which should be taken into account to examine the field in complexity. 
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