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Abstract: Management of citrus fruit crop like Nagpur mandarin for future use
is topmost priority as the demand for the fruits is increasing tremendously. The
exploratory type of study was conducted with 100 valid responses collected
from citrus stake holders. In order to investigate the effect ol critical success
factors (CSFs) or predictors on the performance measurement factors of eitrus
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1 Introduction

Citrus industry in India is the third largest fruit industry of the ranking ninth among top.
orange producing countries contributing 3% of the world’s total orange production
(Khedkar, 2015). India, post-harvest losses of citrus fruits are in the range of 25%-30%
as against 5%-—10% in developed citrus growing countries like Brazil, USA, Australia,
Spain, Italy and Israel (Sonkar et al., 2008). Good agricultural practices should be in the
field during whole production cycle; otherwise pre harvest stress can profoundly affect
post harvest fruit quality and shelf life (El-Otmani and Ait-Oubahou, 1996). About
15%-20% produce can be made available for consumption at much less input cost
(Ladaniya and Singh, 2006). Oranges constitute 65% of the world’s cifrus production
followed by mandarin 19%, lemon and limes 11% and grapefruits 5% (Ismail and Zhang,
2004).

Post harvest practices include the management and control of variables such as
temperature and relative humidity, the selection and use of packaging, and the application
of such supplementary treatments as fungicides (Santacoloma et al., 2015; Zenga et al.,
2012). Bio-fungicides and a plant extracts to control post harvest disease was investigated
as an alternative to chemical control (Palou et al., 2014; Sukorini et al., 2013; Regnier
et al., 2014). Cruz-Valenzuela et al. (2013) studied potential of seed by-products rich in
antioxidant and antimicrobial compounds that can be used to preserve quality of fresh-cut
oranges. External appearance is a critical factor affecting the marketability of citrus fruit
(Khalid et al., 2012). The market demand supply, the producer capacity limits and the
food quality decrease during shipment, i.e., perish ability, limit the feasibility region. The
time when fruit were harvested influenced their internal quality prior to storage,
decreasing juice sugar percent and acidity content (Pailly et al., 2004).

The grower either hand over the produce to frésh fruit market or processing facility.”’
Fruit quality is important to both as the quality of fruit is concerned to all considering the
economics of wastage in citrus value chain due to improper handling, packaging,
transportation, and storage techniques. Advanced processing techniques may also be
adopted to reduce losses from grower to consurmer. : ‘

Good quality fruits contribute to customer satisfaction and beiter return to citrus value
chain players. Bortolini et al. (2016), studied multi-objective design of multi-modal fresh
food distribution networks for quality maintenance of perishable varieties..in recent
decades, food safety has become a significant issue. Fehr and Romao (2010), study
developed a scoring guide in evalvating and mitigating the loss potential for fruit and
vegetables within their operations. International quality standards for citrus fruits and
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products are normally set in Codex Alimentarius, a joint commission of WHO and FAO.
Minimally processed products have become more important in the marketing of fruits and
vegetables due to increasing consumer demand for convenience and nutritional benefits
(Gnas and Clemente, 2013).

Daneil (1961), Goharshenasan and Shahin.(2017) and Rockhart (1979) described
CSFs as the limited number of areas in which results, if they are satisfactory, will ensure
successful competitive performance for the organisation. Performance evaluation of
organisational units is one of the vital issues that have direct and indirect impacts on the
organisation performance (Jafarpour et al., 2015). Frameworks for attaining competitive
advantages through quality management have been developed via Crosby’ (1979) 14
steps, Deming’s (1982), 14 prescriptive points, and Juran’s trilogy (Juran and Gryna,
1980). Each of these gurus identifies a ‘set of key variables’ that they claim are essential
to achieving superior quality outcomes.

Motwani (2001) and Malik et al. (2013) emphasised the top management
commitment to TQM as the base or foundation. The factors of human resources are
directly linked to the company’s performance in environmental management (Tanwer
et al., 2015). Bhatia and Awasthi (2017) investigated the impact of quality management
systems on business performance.

Mohapatra (2017) used an empirical study for finding factors that would optimise
productivity and quality in IT business. Maurya et al. (2013) studied supplier selection in
supply chain using analytical hierarchy process which is similar to the process required in
citrus value chain. :

Hence present study is aimed to identification of the factors responsible (Sunil Kumar
and Shrivastava, 2012) for quality management in post harvest processing of Nagpur
mandarin fruits, followed by integrating the critical success factors (CSFs) (Ullah
et al. 2017; Bouranta et al., 2017) for formulating the model validating the model (Patyal
and Koilakuntla, 2016). Ozturkoglu et al. (2016) in a study focused on the CSFs. In
addition, they applied the factor analysis and regression analysis.

Suggesting new methods and process and will lead to enhancing the performance of
the system as whole. The present study is exploratory in nature and further the result can
be corrobarated through case studies.

2  Materials and methods

2.] Design of questionnaire

An instrument is a specially designed questionnaire for collecting quantitative primary
data from stake holders in a standardised way, so that the data are internally consistent
and coherent for analysis. One hundred two items clubbed in to ten groups for input and
for output, 24 items were grouped in to four factors. The grouping and factor selection
was supported by literature review. The language and the context used shall be familiar to
respondents. Likert scale is one of the most widely used and easy scale is being used in -
this study to collect the response from the respondents to each of the statements. The
ﬁve-pomt scale is marked such as very low important, low important, redium “important,
high important and very high important.
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2.2 Profile of the respondents

Continuous persuasion and interaction with respondents resulted in obtaining 100 valid
responses and the profile of respondents is being given in Table 1. The present study has *
considered all the relevant stake holders of citrus industry.

Table 1 Respondents details

Sl. no. Respondents No. of responses Percentage (%)
I Citrus growers/orchard owners 20 20.00
2 Contractors/traders 15 15.00
3 Experts 30 30.00
4 Exporters 08 08.00
5 Retailers/local vendors 07 G57.00
6 Support service providers/VC 08 08.00
promoters/consultants
7 Consumers 12 12.07
Total 100 100

2.3 Data collection

The instrument has been handed over personally and through e-mail to different stake
holders in the post harvest value chain during the fruit season of 2014-2015. The
respondents were asked to familiarise enough to obtain correct feed back through the
questionnaire. Data collected after observing people, by interviewing value chain actors

(producers/groups, contractors/traders, experts, exporters, wholesalers, retailers, and ’

support providers).

For the field survey almost all the major citrus growing arca of Nagpur and
surrounding areas were selected. In total, 100 respondents were surveyed along with the
observation of citrus orchards, collection centres and market sheds. Farmers, local fruit
vendors, traders in auction yard, exporters anrd other relevant stakeholders providing
support to the citrus sub sector were also included. ;i

2 Data testing and anélysis of data .

Data testing and statistical analysis have been done using SPSS-16 sciiware are as
follows.

3.1 Normality

A lot of statistical tests (e.g., t-test) rzquirc that data are normally distributed and
therefore we should always check if this assumption is satisfied. it is necessary that data
follows normal distribution, i.e., the data should lie within the inverted bell shaped curve,
with a clearance of 2.5% on either side as we are analysing the data at a confidence level
of 95%. The Kolmogorove-Smirrnov and Shapiro-Wilk test value for bothinput and
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output items indicated that the test is not significant as data is presumed to be normally
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distributed.

3.2 Reliability

The information extracted from these correlations is vast; hence we want a single
summery statistics that tell us how reliable the survey is. One of the common methods of
doing it is by Cronbach’s alpha. Cronbach’s (Cronbach, 1951) is thus the measure of
reliability and reliability coefficient of 0.70 or higher is ‘acceptable’. Table 2 indicates
that reliability statistics for input and output parameters are within the limit.

Table 2 Reliability statistics of input and output data
i Cronbach's alpha based on :
Cronbach's alpha it ity No of items
Input data 0.977 0.982 102
Output data 0.967 0.971 24

3.3 Adequacy

Kaiser-Meyer-Olkin (KMO) measures sample adequacy. A value close to one indicates
that patterns of correlations are relatively compact and so factor analysis should yield
distinct and reliable factor. As we observed in the Table 3 and Table 4, the value of KMO

is greater than 0.5 for all input and output factors, the data are adequate.

The Bartlett’s test compares the observed correlation matrix to the identity matrix. In
other words, it checks if there is a certain redundancy between the variables that we can
summarise with a few number of factors. If the variables are perfectly correlated; only

one factor is sufficient. If they are orthogonal, we need as many factors as variables.

Table 3 Results of KMO and Bartlett’s test of input factors
Barlett's test of sphericity
Sl no Input factors(IF) KMO  ppprox. chi & Sie
. square
| Pre-harvest factors 0.742 276.978 6 0.000
2 Intrinsic and physical condition 0.847 1.027E3 21 0.000
3 Business environment and resources 0.858 347.215 36 0.000
4 Post harvest pest and disease control measures  0.751 320.651 10 0.600
5 Post harvest process control 0.859 443.584 28 0.000
6 Transportation and storage 0.836 839.943 45 0.000
-7 Evaluation/testing/documentation/auditing 0.845 347.124 21 0.000
factors
8 Marketing and distribution 0.726 200.671 15 0.000
9 Pust harvest techniques for maintaining quaiity  0.783 316.835 15 0.000
0 : Socio economic aspects on quality 0.658 141.887 21 0.000

.
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Table 4 Results of KMO and Bartlett’s test of output factors

Barlett's test of sphericity

Sl no. Output factors(OF) KMO Approx. chi o Sig
square

1 Economic performance : 0.730 1.O10E3 15 0.000

2 Quality performance . 0.804 591.399 10 0.000

3 Non-financial performance 0.811 303.198 21 0.000

4 Innovation and technology performance 0.727 533.391 10 0.000

3.4 Validity of instrument

Validity is the most important criteria for the quality of a test and represents that thes.
correct variable is measured.

The variable or factor names in the instruments used for the research work are given
in Table 3 and Table 4. Content validity is really how representative questions are the
sampling adequacy of items. This is achieved when items are first selected: don not
include items that are blatantly very similar to other items, and ensure that questions
cover the full range of construct. Fr ;

A high content validity question covers more of what is sought. A trick with all
questions is to ensure that all of the target content is covered (preferably uniformly). It is
not evaluated numerically but subjectively judged by the researchers. Since the selection
of measurement items was based on exhaustive review of the literature and detailed
evaluation by academicians, researchers and opinion of experts, content validity was
ensured at the stage of questionnaire formation. Factor analysis has been performed for
all input and output variables.

3.5 Factor analysis

It measures if the items belong to same group or not. If the item does not belong to that
group, eliminate that or check the appropriate group. This is done with the help of
principal component factor analysis. The factor matrices showed that they are
uni-factorial with eigenvalues (eigenvalues represent the amount of variance explained by
the factor, or relative importance of each factor in accounting for variance associated with
the set of variables being analysed) greater than the accepted criterion.

4 Results and discussions

In order to investigate the effect of CSFs or predictors on the performance neasurement
factors of citrus industry; multiple regression analysis is performed. :

The regression analysis is carried out with factor score of ten factors as independent
variables. The four dependent variables are citrus industry performance measurement
factors. ‘
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4.1 Analysis of variance

The analysis of variance (ANOVA) is used when multiple sample cases are involved.
Using the technique, one can draw inferences about whether the samples have been
drawn from populations having the same mean (level of significance = 0.05), i.e., 5%
level of significance.

e Null hypothesis: HO: i.e., there is no correlation between the performance
improvement factors and respondent (there is no significant difference between mean
factor score of performance improvement factors and respondents perception).

o Alternate hypothesis: H1: i.e., there is correlation between performance improvement
factors and respondents (there is significant difference between mean factor score of
performance improvement factors and respondents perception). The salient findings,
reason and significance of the ANOVA is discussed in Table 5.

Table 5 Results of the ANOVA
Sr. no. Findings Reason
1 Competitive advantage to the citrus Better agro techniques and cultural
industry practices
2 Perception about contribution to society and  Sustainable local, regional and global
nation growth and strengthening of local
‘industry
3 Higher quality management culture in Focus on quallil_\' and less rejects of
organisation fruits
4 Higher perception with rise in shelf life More exposure of modern technologies
5 Higher perception associated with stake Severe need felt at customer fevel
holders enrichment
6 _Increase in experience/skill improvement Better awarencss of citrus industry
problems
7 Higher perception of relationship within Better working condition and social
various stake holders recognition
8 Higher productivity perception at Organisations more coricerned about
processing facilities productivity
9 Rise in perception-about pest/discase- Better recognition of pest/discase
~management management
10 Rise in perception about post harvest Processing facilitics more concerned
process control about quality and safety
11 Improvement-in capacity utilisation and Adoption of innovative technology
value creation :
12 Higher perception at processing facilities Organisations more concerned about
transportation, storage
13 Rise in perception about Control of raw materials, inspection,

evaluation/testing/documentation and
marketing management

documentation, testing and distribution




Quality factors and performance in citrus industry 487 °

4.2 Regression analysis

The regression analysis performed for determining the relationship between input and
output variables is presented below for deriving the assessing impact of input and output
variable on performance. In order to investigate the effect of CSFs or predictors on the
performance measurement factors of citrus industry, multiple regression analysis was
performed.

A enter and step regression method is being used to find out the comparative
importance of the independent variables to the dependent variables. The independent
variables (input factor 1 to 10) regressed against the sub factors of dependent variables
(output factor 1 to 4).

The model summary for the economic performance indicated that the R? value of
0.798 and standard error of the estimate was 0.325. Similarly the regression analysis for
quality performance, non-financial performance and innovation and technology
performance were performed and determined its significance which is presented below.

The R? values obtained were 0.952, 0.878 and 0.894 respectively for other models,
i.e., quality performance, non-financial performance and innovation and technology
performance.

The standard error of the estimate obtained was 0.407, 0.429 and 0.244 respectively
for three dependent variables. The mathematical model obtained for economic, quality,
non-financial and innovation and technology performance is as follows:

Y1 (Economic performance) =.223+0.360 (post harvest process control)

+ 0.264 (business environment and resources)
+0.305 (post harvest pest and disease control measure)

Y2 (Quality performance) = —1.914+0.359 post harvest process control
+ 0.375 pre harvest factors +0.248 business environment and resources

Y3 (Non financial performance) =—0.471+0.418 post harvest pest
and disease control measure + 0.253 business environment and resources
+ 0.224 marketing and distribution

Y4 (Innovation and techonology performance) =-0.811
+0.430 (post harvest process control)

+ 0.197 (business environment and resources)

+0.170 (socio economic aspects on quality)

+0.239 (post harvest pest and disease control measures)

The frame work or model derived from the analysis of mathematical model is presented
in Figure 1. It is seen that, even though the relationship exists, with input and output
factors, some of the input factors are more relevant and strong enough to influence
quality and financial performance. : : 3

The results obtained from regression analysis proved that the relationship exists
between critical input and output variables and these critical input factors (CSFs)
contributing in performance of the system and in practical terms the model obtained will
be useful in post harvest quality managemer:t of citrus fruits.
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Figure 1 The post harvést processing and quality improvement model for citrus industry

IF1 pre-harvest factors OF1 IF6 transportation and storage

economic
performance *

IF7 evaluation/testing/
documentation/ auditing factors

IF2 intrinsic and physical
condition ' OF2 quality
d performance

IF3 business environment

IF8 marketing and distribution
‘and resources . T

non-f Aencial
performance

IF9 post-harvest treatments/ |

IF4 post harvest pest and
techniques for maintaining quality

disease control measures

' innovation and I
IFS post haivest process v tecfhnology IF10 socio economic aspects on ]
control A quality ¥

Strong- ,——p Wealts = =b JI

5 Conclusions

Management of CSFs will in turn improve performance of the citrus entity. ANOVA test
revealed that perception associated improved specialisation or experience of the stake
holders, better management culture, increase in shelf life, citrus productivity, better -
disease control, process control, transportation and storage and marketing, etc., will leads
improved quality and economic performance. Regression models ebtained with R* value
ranges from '0.798, 0.952, 0.878 and 0.894 respectively for economic, Qua.uy,
non-financial and innovation and technology perfor”nancb respe ctively:

Post harvest process and post. harvest disease control measures improved guality
management and cconomic performance. Post. harvest process control, business
environment and resources and post harvest pest and disease contfol measures leads to
economic performance. Post harvest process control, pre harvest factors and business
enviroriment and resources leads to better quality performance. - Bl S

Post harvest process conirol, business. environment and resources, socio economic
aspects on quality and post harvest pest and disease control measures helps in improving
innovation and technology pzrformance which in turn leads to improved specialisation of
suppliers and service providers, vaiue creaticii due to better technologies and leads to
overall per'fomlancc.

Quality can also be improved by focusing on improved relation among stake holders
and also by strengthening the local fruit industry. The model obtained from the study can
be utilised for different enterprises, in the service of quality management of citrus. The
present study has focused on Nagpur mandarin fruits production areas in Nagpur with
100 respondents and study can be widened tc cover more popuhtlon wnth case SlUdICS for
meamng,ful conclusion.
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