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Abstract: The COVID-19 pandemic had a significant bullwhifeet, which resulted in a cash flow bullwhip (CFiB)
the Moroccan FMCG industry. As illustrated by avyives study, some companies were more affected iy than
others. This indicates that CFB could be correlatesome specific aspects or characteristics afetttdmpanies. The
objective of this article is to thoroughly examthe connections between CFB control and the conipartgrnal control
performance, financial performance, and supplyrchairformance. Therefore, a field study is condiiorethe producers
of detergent products. The results confirm thatesparformance criteria are directly correlatecdhtodegree of exposure
to CFB. In fact, a firm is able to regulate CFB whiehas an effective internal control system, laabée supply chain,
and strong financial efficiency. However, the relaimportance of these performance criteria isawident. This opens
the opportunity to develop a multi-criteria modwhtt could hierarchize the different performanceeda.

1 Introduction 1.1 Problem statement
The previous research study demonstrated that the Due to COVID-19, FMCG Moroccan companies
COVID-19 pandemic caused a great bullwhip effeet th suffered from CFB. The influence of CFB on the
led to cash flow bullwhip (CFB) in the Moroccan FKBC company's cash flow is described by the fluctuaticdCC
sector [1]. CFB is a cash flow distortion that cam components, such as inventory flow periods and @atuso
explained by the fact that the amplification of ensl receivable delays. As a result, the more the flones
produced by the BWE does not reflect actual demaniiyctuate and lengthen, the longer it would take th
which decreases the flow of products, and resalgshigh organization to collect money, severely impactiisgcash
cost of stock holding, a cost of opportunity, angreater flow. Despite being profitable, CFB-affected comigan
need for working capital [2]. are being kept hostage by their inability to finaribeir
For these impacted companies, the cash flo@perations. They are forced to seek outside fimgnas a
conversion cycle's unpredictability raised theieaefor result, and the cost of doing so has an impactheir t
working capital and constrained their ability tmaice profitability [1].
themselves. To deal with this circumstance, those As demonstrated in a previous study, the degree of
businesses turned to alternative sources of fundinth as company’s exposure to this CFB is different [1].oiler
their equities or bank loans, to support their apeg to understand what makes a company more resilizmt t
activity [1]. others, a field study is conducted on a specifiegary of
Still, the degree of exposure of these compani€® companies operating in the same branch, which és th
has been different [1]. This research aims to exptbe production of detergent products.
reasons that made certain companies less impduaed t  Given that the CFB impacts the CCC and that CCC is
others. For this purpose, this research proposstsidy the mainly related to supply chain, financial and intr
correlation between a company's performance andweé control activities, this research work aims to gealin
of CFB control. The selected performance attribaess depth the relationship between CFB control and the
related to the components of the cash conversiatecy company performance on the supply chain side, iiahn
namely, inventory, accounts receivables, and adsourside, and internal control side.
payables.
1.2 Research objectives
The aim of this research is to determine which
performance dimension contributes to CFB contrblus)
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through a field study, the objective is to answee t a metric to evaluate the performance of the supphin

following research questions: [4]. By analysing the standard deviations of theehgt,

- What characterize the resilient companies from thdisbursement, and net flows for each period within
most affected ones? planning horizon, Tsai provided a modelling of ttash

- Can supply chain performance impact the degree dw risks related to the supply chain [5]. Tsai
exposure to CFB? recommended using an asset-backed securities (ABS)

- Can financial performance impact the degree gdolicy to finance accounts receivables in ordereuce
exposure to CFB? the time it takes to convert money into cash arel th

- Can internal performance impact the degree dikelihood of collection. Randall and Farris offdra way
exposure to CFB? for enhancing the supply chain by sharing weighted

- Which performance criteria are most related to CFBverage capital costs with trading partners andkiwgr
control? together to control cash-to-cash cycles [6]. Acowdo

- Is there a combination of performance criteria thatiofmann and Kotzab, collaborative techniques areemo
can lead to a specific degree of CFB control? effective than delaying suppliers' payments oremihg

receivables early to increase the working capitastipply
1.3 Research contributions chain partners [7]. Tsai showed that businesses,

This research is of major interest to companieshvhi particularly those with limited financial resourcesiffer
are suffering from CFB given that it will give deimgights cash collection risks when attempting to increaasess
into the relationship between CFB exposure and3he Tangsucheeva and Prabhu proposed a stochastic
dimensions of performance. It will give the managar forecasting model that combines a Bayesian modekfoh
better understanding of the lever that could beduse individual customer's payment behaviour with a Nark
prevent and control the CFB, which will contribatethe chain model for the company's overall payment biglav
financial safety of their firms, especially in thentext of across all of its customers [8]. This has a veryueate
major crises such as the COVID-19 pandemic. forecast and is not dependent on the BWE. Tsai

For researchers, this article offers another angle demonstrated how cost structure affects cash fiskvand
analyze the CFB and to identify potential leversaatrol how Just in Time production philosophies and new
CFB, through the study of the correlation between t&chnologies can help to lower this risk [9]. Goada
company's performance and its CFB control. developed a simulation model that includes a nstétge

On the other hand, by examining the particularitthe  supply chain, as well as a centralized and dederetda
phenomena in relation to large crises, which cae the supply chain, to study the effects of the bullwhifect's
shape of a pandemic or other comparable evenpépier, causes and the effect of their interactions orCtRB [10].
is intended to be a contribution to the differasstaarch that Despite the fact that each link in the chain emplan
has been conducted on the phenomenon of cash-flé@rder Up To" replenishment strategy, their findirigaply
bullwhip. that the CFB can be found in both centralized and

To meet the various objectives assigned to thesareks  decentralized supply chains. Serrano looked at tvaler
work, the first part is dedicated to a brief litema review fluctuations affected supplier payment deadlinéaimlity
of the Cash flow Bullwhip and the presentationhef three  at the supply chain level, as well as how theycidfe risk
performance dimensions with the criteria that Ww#lused and how it spread upstream in the chain [11]. bieoto
for the survey guide. The second part is for theedption  €xamine working capital optimization in a two-echel
of the study design and the presentation of thegmy  supply chain with one supplier and one retailengPand
results. The third part is devoted to the analymisl Zhou created three models based on various suppiy c
discussion of the results, and to propose futuseaxeh collaboration levels [12]. Despite the degrees of

perspectives. cooperation, the authors recommend extending the
payment time whenever the retailer's discount iate

2 Theoretical basis greater than the suppliers. Using a system dynamics

21 CFB literature review simulation model and genetic model, Badakhsharl.et a

reated a simulation-based optimization strategy each

C member, the best financial and inventory choiiteria
are discovered to lower the overall cost, BWE, e@#B
[13]. Using 238 semiconductor businesses as a sampl
Prabhu looked into the presence of CFB and the
conventional bullwhip effect (BWE) from 2010-Q1 to
2020-Q4 [14]. Authors discovered that a semicormtuct
business's CFB and BWE are positively correlatetth wi
procurement and payment lead times, and negatively
correlated with company size, the degree of seéigpita
demand, and the company's payment policy conssemati

CFB is the disruption of cash flow caused by th
bullwhip effect [2]. This cash flow distortion dotby
impacts the working capital requirements of the pany,
because it deteriorates the cash conversion c3tle [

Before the introduction of this notion by Tangsusie
& Prabhu in 2013, many research studies focuseth®n
financial aspect of the supply in general, and ¢hsh
conversion cycle precisely. In this regard, Faprissented
the effective methods for managing the cash to cgsle
and underlined the significance of the cash to cgsle as
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Lamzaouek examined the effects of digital technielogn
CFB and discovered through a systematic literaenew

provides a multifaceted viewpoint that links thédwing
three ideas: Optimization of goals, the systemic
that a number of technologies can positively comote to  perspective, and the significance of workers. Tig&e 2
containing this phenomenon by addressing its ojpmat components that make up the Steers analytical freme
causes, namely the accuracy of forecasts, batobrsord are divided into four sets, which are as followseT
price volatility, rationing games, and lead times][ characteristics of the organization, the charasties of the
During the COVID-19 epidemic, CFB was examined foexternal and internal environment, the charactesisif the
its effects on the financial health of Moroccan FBIC employees, and the management policies and practice
companies. According to the survey's findings, SMEd [22]. Along with economic factors, Welge and Freaam
very small enterprises were the ones who sufferedst m emphasized the significance of social and human
from the effects of CFB due to the rise in workgapital parameters. their analysis revealed that economit a
requirements and decline in cash flow. By enhancinfinancial factors should be prioritized when evéhm a
internal control mechanisms at the level of theepsses of company's overall success [23]. Peters and Waterman
purchasing, inventory management, sales, and caslentified eight characteristics of excellence tiyio their
management, the authors suggested an organizatiomaddel, which can be summed up as follows: action
strategy to handle this issue [1]. orientation, listening to customers, autonomy and
According to X. Chen et al., the growth in CFB isentrepreneurship, productivity through staff mdiva,
positively connected with the increase in the pdoess- the law of shared values, stick to what you know o
sensitivity coefficient, the same research examittedd do, a simple and light structure, flexibility ingar [24].
effect of market share and price cross-sensitivitQuinn and Rohrbaugh highlighted three dimensions in
coefficient on the CFB [16]. Prabhu looked at hawedit their model [25], internal/external objectives, xftality
risk affected the cash-bullwhip in the supply chaihe and control, and means/results. Rambhujun proposed
findings of this study show that taking credit risko twenty-eight criteria for assessing the success of
account increases the amounts of cash and accoumgsinesses, categorized along five axes: management
payable that are transferred from downstream mesrtber factors, sales elements, customer interaction facto
upstream members. This study also demonstrates hgwoduction factors, and talents aspects [26]. énNfodel
when credit risk is taken into account, the accoumf Pascal and Athos, business performance is basaik
receivable turnover index accurately depicts thshea elements, which are as follows: System, staff (fEop
bullwhip effect of every link in the supply chait]. style (behaviour of the boss and his subordinateaff
(personnel), strategy (way of allocating resourogsr
2.2 Performance models — a brief literature time to achieve the intended objectives), and skilkhow
review how). The Lynch and Cross model offers an integradif

Many authors defined the term performance throug#frategic and operational indicators. For theséaast

the years. In this regard, for Miles, performansettie
ability of the organization to achieve minimal sédttion
of the expectations of its strategic clients [18)r
Chandler performance is an association betweertifurat
efficiency and strategic effectiveness [19]. Fummal
efficiency focuses on enhancing the company's ioffer

business strategy cannot neglect operational datégar
link must exist between the two. Six performandeda
are listed in Fitzgerald, Johnston, Brignall, Sitve, and
Voss's matrix of determinants: financial performanc
criteria, competitiveness, service quality, flektpi
resource efficiency, and innovation. The Model apkn

purchasing, manufacturing process, marketing gfyate and Nortan makes it possible to assess performarioar
and emp]oyee relations. Gaining an advantage ovalsr areas, which are the customer VISIon, the finantsabn is

by entering a market that is experiencing growtleaving
a market that is experiencing a fall is the defnitof
strategic effectiveness. For Lorino, performing the
company is everything that, and only that, contebsuo
improve the value-cost couple (conversely, perforweds
not necessarily what contributes to reducing the ooto
increase the value in isolation) [20]. That's saidltiple

notably that of the shareholder, the internal psecgsion,
and the ability for a company to innovate, imprarel
learn. The four-dimensional model of Morin, Savaie
Beaudin is articulated around the following axée: talue
of human resources, economic efficiency, the legity of
the organization, the sustainability of the orgatian. In
the model of Atkinson, Waterhouse and Wells, thtens

models have been introduced in the past to evathate Present a model of organizational performance based

performance of an organization. Campbell consitleas

the stakeholder approach. These stakeholdersoamost

the measurement of performance happens through @i@anizations, investors, employees, customers thad

setting of criteria which are quantitative and/oalitative.
In this sense, he put up a list of around thirtsfgrenance
standards. 57% of the criteria include referemcsacial
and human elements. 13% is directly related tonfire
and economic factors. The rest is a mixture oftestyg
production, environmental factors, etc [21].

community. According to the Adams and Neely's Prism

and Success Maps, because the performance istyahé
author wants to demonstrate its complexity. Itricc@l to
examine it from several
Performance Prism in order to comprehend it corafylet

SteerAdditionally, this model is built around five axekat
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describe the company's overall vision: Stakeholdemompanies were chosen from the earlier research
contribution, strategy, procedures, and resourtesh( participants.

tangible and intangible). The goal is to investigate how the CFB's level of
control, is influenced by these companies' perforcea
2.3 Company performance and CFB levels on the financial, logistical, and internaintrol
From the previous literature review, it's obviolstt dimensions.
there are various dimensions that can be usedaioiae In order to respond to the many questions poseithifor

the company's performance. In the following, thregesearch work, a quantitative study has been chanig.
dimensions—financial, supply chain, and internal he research technique that was used, the findimg¢heir
control—will be used to evaluate performance ofi¢ged interpretation, as well as our recommendations and
companies. This choice is justified by the fact tha CFB  conclusions are all presented in the paragraphédihawv.
directly concerns the cash conversion cycle, aatlttie 3
components of the CCC, namely inventory turn, antou 3.1  Research methodology
receivables, and accounts payables, are dependegheo 3.1.1 Research design
policy and company actions on the logistical, ficiahand It is crucial to go through a design phase actisga
internal control aspects. Indeed, a company'statiti cartography strategy for our study in order to héwe
provide exceptional customer service will enabte thave answers to our research questions. In this regerdecide
strong inventory flow, which will help it maintaam ideal to carry out a quantitative study on Moroccan enises
inventory level. In addition, a good internal cahsystem that make detergent goods. A survey of a targatilptipn
will allow the company to have good control of tigks was carried out during June and July 2022 forrtdson.
relating to accounts receivables and accounts pegab
Ultimately, a balanced financial structure will neathe 3.1.2 Target population
business more resilient to cash flow disruptions. The term "population” in research refers to allittms
That's said, in order to assess the performantieese connected to the research purpose and used to build
companies in relation to the three dimensionsmetiitis conclusions and suggestions [27]. For this reseateh
necessary to define the adequate standards amdnede target population concerns all the companies priaduc
systems. In this regard, the SCOR reference frameiso detergent products. The decision to engage in this
chosen for the evaluation of logistics performartte particular branch of business was not arbitraryegithat
COSO reference framework for internal controthis type of product's demand pattern saw significa
performance, and the ratio analysis method for tHaictuations.
evaluation of financial performance. This choice is
justified by the completeness and reputation ofséhe3.1.3 Sampling
standards (Figure 1). Sampling is the process of choosing a portion of a
research population for analysis. The size of tmape
depends on the objective of the research. The safapl
this study consists of the detergent-producing iassies
that were involved in the earlier investigatiortio effects
of CFB on Moroccan FMCG firms [1].
Seven companies make up this sample, which seems to
be the ideal balance between the study's complexitly
degree of representativeness.

3.1.4 Data collection

To collect the necessary data for this study,
guestionnaires were administrated by emails to the
representatives of the targeted companies. Thetetg
respondents hold managerial positions in finanapply
FINANCIAL DIMENSION chain, and executive management. Financial docusment
have been recovered from these companies.

Figure 1 Performance evaluation model ]
3.1.5 Summary of variables

3 Methodology In what follows, a summary of the selected variable

from the survey that was conducted. These variables
represent performance criteria’s according to thepsed
performance model (Table 1).

This study is a follow-up to the previous investiga
into the effects of CFB on Moroccan FMCG firms digri
the COVID-19 crisis [1]. It is conducted on a horengous
sample of detergent-producing enterprises. These
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Table 1 Summary of the survey’s variables

Performance| Performance Performance sub Description
dimensions criteria’s criteria’s P
Control Existence of rules and procedures which aim toigeoreasonable assura
Activities Control Activities  |that the instructions of the management to cont®lrisks likely to affe
the achievement of the objecti [28,29].
Control . Existence of policies, processes, and instituticstalictures for intern
) Control Environment . X
Internal Environmen control implementation across the bc[28,29].
Risk . Existence of iterative methods for locating andlyariag risks that coul
Control Risk Assessment . .
Performanc Assessment compromise a company's goals [28,29].

Information and
Communicatio

Information and
Communicatio

Existence of data necessary for internal contrefaiions [28,29].

Existence of an evaluation intended to confirm éhéstence and proq

nts

\te

s

Monitoring Monitoring operation of each of the five internal control piples and the compone
[28,29].
% of Orders Delivered ifPercentage of orders where the customer receieeg gem in the quantitig
Full promised [30,31].
Delivery Performance toThe proportion of orders that are delivered on dbg that the custom
Suoply Chain Customer Commit Da |originally agreed upc[30,31].
R%?igbility Percentage of orders that are successfully combletmfigured correctl
Perfect Condition |and accepted by the customer and are delivered inndamaged sta
[30,31].
Documentation Accurad Percentage of orders with timely and accurateioes, bills of lading
)f)acking slips, and other supporting docum [30,31].
Supply Chain ' The regular average actual cycle time for completiustomer orde
: Cycle Time
Responsivene [30,31].
Supolv Chai Upside Supply Chain |The number of days needed to supply a 20% incrieageantity that wa
Pléef%¥man6;!2 Flexibility not accounted f([30,31].
Supply Chain| Upside Supply Chain |The amount given that can increase by a maximutaisable percentage
Flexibility Adaptability 30 day [30,31].
Downside Supply ChainAt 30 days before delivery, the quantity ordered ba reduced witho
Adaptability incurring inventory or cost penalt [30,31].
Supply Chain Cost of purchasing raw ingredients and creating fjoods including dire
Costt Cost of Goods Sold and indirect costs (overhei[30,31].
Days Sales Outstanding The number of days in whisles balance is outstanding [30,31].
.| Inventory Days of Supp |The stock's quantity, measured in days of : [30,31].
Supply Chain —— -
.The period in days from the moment lahowraterials, and/or convers
Asset Days Payable Outstandlng hased until h .
Management résources are purchase until cas .payments ameaml[SO,Sl]. .
Cash Conversion C cIeThe amount of time it takes for an investment tdenis way back into
Y%usiness after being used to purchase raw ma [30,31].
Self-financing rate The selffinancing rate quantifies the portion of investnsethiat the busine
9 is able to fund solely through its economic adeég[32].
Solvency ratio [Asszs];essmg a company's financial health by sellssgts to pay off all deb
Financial Debt . The debt ratio compares equity capital to that ik by financig
Debt ratio L
institutions[32].
Minimum Payback Periomgﬁg[r:;ezs] the company's atyilto repay all of its structural debts by its ¢
Weight of interes The weight of interest is an indicator of the compafuture difficultie{32].
Revenue growth re  |Percentage of the company's revenue that fluct[32].
Financial Production growth ra_|Percentage of the company's production that flaet]32].
Performance Gross profitability rate | Measures the company'§itatulity and profitability [32].
Financial Economic rate of retu |Measures the company's profitability and profitiak [32].
Profitability A . Measures the company's ability to generate reviemevery dollar investe
sset rotation .
in the compan(32].
. Reflects the consequence ofians taken to reduce costs and maximize
Margin rate [32]
Financial Working Capital Measures, in number of days, the importance of wioeking capitg
Efficiency Requiremen requirement{32].
. . . Current ratio assesses company's ability to meeheidmte financia
Financial Current ratio C
S obligation: [32].
Liquidity

Acid-test rati

Comparing sho-term assets to sh-term liabilities to determine ca[32].
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4  Result and discussion
4.1 Descriptive analysis of variables *

Following are the results of a primary examinatién

the survey's data:

The radar chart (Figure 2) shows that companyttzis
most performing on the internal control side, foléal
by company 1. The company 3 has the weakest score
due to a poor risk assessment, control environment,
information and communication, and monitoring. Risk
assessment is very weak for companies 3, 5, and 6.

Looking at the supply chain reliability of these
companies, it's obvious that company 1 and 2 afe
better performing comparing to the rest of companie
That's the case for the orders delivered in fuig t
commitment to delivery date, and the perfect caoolit

of deliveries (Figure 3).

For the responsiveness of the supply chain, the
comparison of companies’ cycle time shows that
company 2, 1, and 4 have the shortest cycle. Compan
3 has the highest cycle with more than 40 days.

The upside supply chain flexibility, the upside slyp
chain adaptability, and the downside supply chain
adaptability are the three metrics used to assggdys °
chain flexibility. According to the findings, commpa

2 has the most upside flexibility, while firms 5da8
perform better in terms of downside and upside
adaptability. .

For the supply chain costs, results show that
companies 3 and 7 have the least costs, comparing t
the rest of firms.

For the supply chain asset management, performance
is compared based on four metrics: Days Sales.

Outstanding, Inventory Days of Supply, Days Payable
Outstanding, and Cash Conversion Cycle. Results
show that companies 2 and 1 are the better perfigrmi
while companies 6 and 7 are the weakest ones.

At the debt ratios level, companies 2 and 1 pretbent
best self-financing rate and solvency ratio. Comgpan
1is better at the ratio of weight of interest.t@mother
side, company 6 suffers from a high debt ratio and
weight of interests, while companies 3 and 4 haee t
lowest self-financing capacity.

At the level of the efficiency ratio, the workingptal
requirement is very high for companies 7, 6, and 3,
while companies 2 and 1 are better performing @n th
side.

For the profitability ratios, results show that
companies 2 and 1 are more profitable than ther othe
companies. Companies 3 and 4 are the companies with
the lowest growth rate of production and revenue.

Ligquidity ratios analysis shows that companies 6, 7
and 3 have the lowest performance level.

Looking at the coefficient of variation of cashilo
it's clear that companies 6 and 7 have a highest
variation, comparing to the rest of companies.

The preceding results show that the performantteeof
seven companies is heterogeneous for the 3
dimensions studied. Results also shows that company
6 have the most varying cash flow. Therefore, a
correlation analysis is needed to analyse in dépth
relationship between the different performance
attribute and the variation of cash flow (Figure 4)
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Internal Control Performance- Company 1 C°_“t‘:f" Internal Control Performance - Company 2
ies

Monitoring
s TARGET g TARGET
il COMpany 1 sl COmpany 2
Information Information
and and
Communication ssment Communication Esment
Control Internal Control Performance- Company 3 C°"t_’°| Internal Control Performance- Company4
Activities Activities
" Control - Control
Manitorl nvironment Monitar] ~ J Environment
e TARGET = TARGET
el COmpany 3 el COmpany 4
Information Risk Information Risk
and ‘Assessment and Assessment
Communication

Communication

Internal Control Performance- Company 5 c°"'f’°' Internal Control Performance- Company 6

z Control
Monitoril 3 Monitoring o
nvironment — Environment TARGET
el COMpany 5 =il COMpany 6
Inforanr::tuon Risk Inﬁ)rm:tlon Risk
L Assessment ane . Assessment
Communication Communication

Internal Control Performance- Company 7

Monitoring
= TARGET

il COmpany 7

Information
and
Communication

Risk
Assessment

Figure 2 Internal control performance of the comigarstudied
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Supply Chain Reliability of the companies Supply Chain Resp of the p
m Company 1 = Company 7
m Company 2 ® Company 6
® Company 3 ® Company 5
Cycle Time in Days
m Company 4 ® Company 4
= Company 5 ® Company 3
% of Orders Delivery Perfect Condition Documentation
Delivered in Full  Performance to Accuracy = Company 6 u Company 2
Customer Commit m Company 7 " ¥ ! ¥ i ® Company 1
Date 0,00 10,00 20,00 30,00 40,00 50,00
Supply Chain Flexibility of the companies Supply Chain Costs of the companies
7,00
6,00 mCompany 1 = Company 7
5,00 m Company 2 m Company 6
4,00 m Company 3 m Company 5
3,00 ® Company 4 COGS in Monetary units m Company 4
2,00
1,00 mCompany 5 m Company 3
0,00 . . . ® Company 6 m Company 2
Upside Supply Chain Upside Supply Chain  Downside Supply Chain  Company 7 T T T + + T 1 m Company 1
Flexibility Ad bili Adaptability 0,00 200 400 600 800 10,00 12,00 14,00
Supply Chain Asset M of the p
160,00
140,00 ®Company 1
120,00 mCompany 2
100.00 m Company 3
80,00 peny
60,00 mCompany 4
40,00 m Company 5
20,00
0,00 ® Company 6
Days Sales Inventory Daysof ~ Days Payable  Cash Conversion = Company 7
Outstanding Supply Outstanding Cycle
Figure 3 Supply Chain performance of the compastiedied
Companies' Debt Ratios Companies' Profitabilty Ratios
Weight of interest Margin rate
w Company 7 w Company 7
L ) Asset rotation
Minimum Payback Period m Company 6 m Company 6
m Company 5 Economic rate of return ® Company 5
Debtratio m Company 4 uC 4
pany Gross profitability rate ompany
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m Company 2 Production growth rate m Company 2
Self-financing rate  Company 1 Revenue growth rate B Company 1
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Figure 4 Financial performance of the companiesisd
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4.2 Principal component analysis Assessment,  Information ~and  Communication,
Principal component analysis (PCA) has been done d#pnitoring, and Cash Flow Coefficient of variation
the variables acquired from this study in order téFigure 5).

thoroughly assess the survey's results. The restiltise Th_e resulting_component plot indicates that th_ere [
PCA that was performed in connection to the studyegative correlation between the Cash Flow Coefiicof
guestions are presented in the sections that follow variation, and the following variables: Controltidies,

For each PCA the KMO and Bartlett's Test, the stim &®isk Assessment, Information and Communication, and
the explained variance, and the component plot abéonitoring. It's also obvious that Control Actiwéts, Risk
computed. In this regard, the outcomes of all KM@l a Assessment are positively correlated. These residens
Bartlett's Tests demonstrate the appropriatenestheof that companies with higher performance on control
sample and disprove the hypothesis that the mistran ~ activities, risk assessment, monitoring, and inftion
identity matrix by having sampling accuracy moratl0.5 and communication tends to have lower cash flow
and significance lower than 0.0005. variability, and controls more the CFB than other

companies.
4.2.1 Can internal control performance impact the
control of CFB?

A PCA is conducted, to establish the degree andgaat
of the relationship between the following variables
Control  Activities, Control  Environment, Risk

Component Plot
1.0
ControlEnvironment
-
05
CashFlowCoefficientofvariation
[y} L
€ - ntrolActivii
g RiskAssessment CortrolActivities
=] 0.0
g— InformationandCommunication
o L
o
Maonitoring
[ ]
05
1.0
-1.0 -0.5 0.0 0.3 1.0
Component 1
Figure 5 Component plot of the PCA n°1
4.2.2 Can supply chain performance impact the The resulting component plot indicates that thera i
control of CFB? negative correlation between the Cash Flow Coeffitcof

A PCA is conducted, to establish the degree angr@at variation, and the following variables: % of Orders
of the relationship between the following variablés of Delivered in Full, Delivery Performance to Customer
Orders Delivered in Full, Delivery Performance tocCommit Date, Perfect Condition, and Documentation
Customer  Commit  Date, Perfect  ConditionAccuracy. These results means that the more thglysup
Documentation Accuracy, Cycle Time, Upside Supplghain of a company is reliable the lower cash flow
Chain Flexibility, Upside Supply Chain Adaptability variability is, and therefore the CFB is more cohéd.
Downside Supply Chain Adaptability, COGS, Days Sale On the other side, there is a positive correlation
Outstanding, Inventory Days of Supply, Days Payableetween the Cash Flow Coefficient of variation, &nel
Outstanding, and Cash Conversion Cycle, and Cash Flfollowing variables: Cycle Time, Days Sales Ouisliag,
Coefficient of variation (Figure 6). Inventory Days of Supply, Days Payable Outstancamgl,
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Cash Conversion Cycle. These results means tlatinagement tends to have lower cash flow varigpditd
companies with higher performance on supply chageta controls more the CFB than other companies.

Component Plot
1.0 ® UpsideSupplyChainFlexibility
UpsideSupplyChagnAdaptability L]
DownsideSupplyChainAdaptability
L
CycleTime
®

05
(8] ofOrdersDeliveradinFul COGS
k= [ ] -
[
D L)
- PerfectCondition
o 00
o DeliveryPerformancetoCustomerCommitDate: CashConversionCycle
E L DaysPayableOutstanding
8 DocumentationAccuracy DaysSalesOutstanding L]

® InvergoryDaysofSupply
CashFlowCoefficientofvariation
-0.5
1.0
-1.0 -0.5 0.0 05 10
Component 1

Figure 6 Component plot of the PCA n°2

4.2.3 Can financial performance impact the control  following variables: Debt ratio, Minimum Paybackri®e,
of CFB? Weight of interest, and Working Capital Requirensent
A PCA is conducted, to establish the degree angr@mat These results means that companies that suffersdash
of the relationship between the following variabl8slf- flow variation are those with high level of finaatidebt
financing rate, Solvency ratio, Debt ratio, Minimumand working capital requirement.
Payback Period, Weight of interest, Revenue growatib,
Production growth rate, Gross profitability ratepBomic 4.3  Discussion

rate of return, Asset rotation, Margin rate, WogkDapital The analysis of the data collected from the figiciay,
Requirements, Current ratio, Acid-test ratio, anasIC confirms that many performance criteria are coteeldo
Flow Coefficient of variation (Figure 7). the variation of cash flow. In general, the obstovais

The resulting component plot indicates that thera i that high cash flow variation is associated withorpo
negative correlation between the Cash Flow Coefiicof  internal control performance, high debt ratios, dow
variation, and the following variables: Self-firzamg rate, financial efficiency, lower liquidity, bad supplyhain
Solvency ratio, Revenue growth rate, Productionmjfio reliability, low responsiveness, and high cash eosion
rate, Gross profitability rate, Economic rate afira, Asset cycle. Companies with good financial performance,
rotation, Margin rate, Current ratio, and Acid-teatio. internal control performance, and supply chain
These results indicate that companies with bad ldebts performance, seem to have a lower variation of &ash
have more cash flow variation. This is also theectas Finally, it seems that some performance criteria in
companies with growing production and revenue. particular supply chain flexibility have no corréta with

On the other side, there is a positive correlatiothe variety of cash flow.
between the Cash Flow Coefficient of variation, anel
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1.0

CashFlowCoefficientofvariation
L

05

WorkingCap'rtaIRequieLenmrrts
] ®nlinimumPaybackPeriod
Debtratio

Component Plot

Selffinancingrate
[

Revenuegrowthrate
[ ]

L]
Productiongrowthrate

Acidtestratio
clicocuatioet

0o
Weightofinterest
]

Component 2

0.3

-1.0

Economicrateofreturn
Grossproﬁtabilﬂyra’[e.

Marginrate
Assetrotation

05

Component 1

0o 03

Figure 7 Component plot of the PCA n°3

5 Conclusions

The results of this study confirm the relationshifProcess, sales-customer process), while insurirg th

suppliers process, inventory management processury

between CFB control and supply chain, financiald aneXistence of iterative methods for locating andlyaiiag

internal control performance. Indeed, all the coniga
presenting a good level of CFB control seem to
performing on the supply chain, financial, and rin&
control sides. In this regard, companies with kiaand
responsive supply chains, are less exposed to TRiB.
can be explained by the fact that the ability iy chain
to deliver the correct product, in the agreed upme, to
the correct place in the correct condition and ¢jtygrwith

the accurate documentation, leads to an accelerafé@m actual research which performance criterion or

inventory flow, that smooth and accelerate the rfanal
flow. Where as responsiveness will lead to a stadalland
short cycle time, that leads to less variable wagldapital

risks related to these processes. Finally finakcial
pealanced companies, with good self financing capacid
low debt ratio control more CFB. This is also tlee for
companies with reduced working capital requiremeartd

companies holding enough cash on hand to cover thei

short-term debt. Detailed interactions between GiRB
the performance criteria are presented in the tablew
(Table 2). Having said that, it is impossible tdedmine

dimension, is more important for CFB control. Besmof
this, it will be interesting to investigate the atde
significance of each performance criterion usinguati-

requirement. Also, CFB is controlled when the comypa cfiteria approach in the upcoming research. Thislead
has an efficient internal control system, thandetiect and t0 @ multi-criteria mathematical model, that coelgplain
contain the possible risks associated with the geses the level of control of each company, and that d¢dog
related to the components of the CCC (purchasingeneralized on other business sectors.
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Table 2 interactions between the CFB and the peréwrce criteria’s
Performance | Impact on How
criteria’s CFB
Existence of iterative techniques for identifyingdaevaluating risks associated to
“Acquisition & Payment” and “Treasury Managementbgesses.
Existence of appropriate rules and procedures ttage
Control o o .
accounts - _Th_e synchronization betweesuppliers’ debts recording and the suppl
payables deliveries. . L o —
flow time - The conformity of the invoices’ paymentin line vthe payment authorizatiof
rules, and contractual payment deadlines.
- The cash conversion cycle and working capital reqoént.
- The purchase order authorization thresholds.
- The verification of purchase amounts, quantitieadltimes, and pricing.
- The oversight of the suppliers' invoices with respe the predetermined ter
of the acquisition.
- The revision of the timetable for receipts and pegts.
- Postponing dates for customer payme
Internal Contrg Existence of iterative techniques for identifyingdaevaluating risks associated to
Performance “Inventory Management” process.
Existence of appropriate rules and procedures ttage
Control ; 3 "y o . .
inventory - The inventory's precision to prevent irrationalghasing orders from creatin
flow time excess storage. _ _
- The techniques for inventory valuation.
- The inventory levels and fluctuations.
- The monitoring of inventory turnov:
Existence of iterative techniques for identifyingdaevaluating risks associated to
“Sales & Collections” process.
Control : .
accounts Existence of approprlat,e _rules and procedures tagex
receivables - The customers r|sI_<s assessment, to prevent bgtd deb
flow time - The customer credit and discounting authorizatides:.
- The monitoring of payments and doubtful debts.
- The aged receivables.
- The invoicing process in order to prevent delaysustomerpayment.
Supply Chain Control Every time perfect order accelerates the invenfiony andavoid flow distortions ovg
Reliability inventor time.
Supply Chain flow timg Stable cycle time for completing customer ordeed$eto controlled flow times
Responsivene inventory.Which contributes to less CCC variation, and CFB cor
: . Control |The selffinancing capacity of the company and the low lefedebt contribute to low
Financial Debt ; : Me
accounts |the risks of cash conversion cycle variation antsequently reduces the CFB expos
Financial | receivablegThe lower the cycle time is, the more the Cash @mion Cycle variation is reduc
Efficiency |and payablgThis contributes to a better CFB contrc
Financial flow time |The more the company is liquid, the less it's fiagid by Cash Conversion Cyq
Liquidity variation, and CFE
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