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Abstract

Lo scopo di questo paper ¢ quello di affrontare il quesito: ¢ possibile riprodurre con un modello matematico ed
in un laboratorio di practice management, I’evoluzione dei legami di affari intrattenuti dalle imprese con i loro
clienti e fornitori? La Letteratura sul rinnovamento e riproduzione dei rapporti d’affari si ¢ prevalentemente con-
centrata su come le organizzazioni usano ’ICT per replicare le best practices di altre organizzazioni. Il focus del-
le ricerche svolte ci porta a proporre un modello che permette di specificare come differenti tipi di selezione e
longevita influenzino le caratteristiche dei network B2B. Alla base della ricerca ¢ il modello di sistema di rinno-
vamento studiato da Hans Bolza. Il lato empirico della ricerca ¢ costituito dalla rilevazione effettuata sulle PMI
del’Emilia Romagna, mentre quello sperimentale, dai risultati ottenuti a partire dal 2001 presso il laboratorio di
simulazione d’impresa dell’Universita di Bologna. La metodologia illustrata in queste pagine, concentrata sul
modello di rinnovamento dei rapporti d’affari, pud contribuire ad estendere la conoscenza sul tema e ad aprire
nuovi spazi di ricerca.

The aim of this paper is to investigate the question: is it possible to reproduce, with a model and in a practice
management laboratory, the evolution of business ties managed by enterprises with customers and suppliers?
The Literature on the renewal and replication of business relationships is mainly focused on the way organiza-
tions apply ICT to replicate the best practices of other organizations. Our focus allows us to propose a model that
specifies how different types of ties selection and longevity affect the evolution of B2B Networks. The basis of
the research is the Hans Bolza’s concept of renewal system. The empirical side of the research is represented by
accounting data drawn from Emilia Romagna SMEs and the experimental one by the results obtained, from
2001, in the University of Bologna laboratory of practice management. The methodology illustrated in this pa-
per, focused on the renewal of business ties, would contribute to extend the knowledge about this subject and to
open new areas of research.

Keywords: Business links longevity, Hans Bolza, practice management, renewal system, network analysis.

1 - Introduction Beyond these attempts, questions and

disagreements have arisen over the evolution of
In 1968 Hans Bolza published a synthesis of his theo- ~ networks and the dynamic of business ties (Jack
ry on the renewal system applied in economics (1968) S'L'2005)~ Further advancements (Ma}hmood, Zhu,
and then extended it to the governance and accounta- ~ Z2&jac 2011) move away from the traditional focus on
bility (1970, 1972). network structure and offer a model that specifies how

In reality, the concept of renewal, after an initial business ties affect the behavior of networks. One
interest, was not further developed in the direction ~ duestion needs to be answered: is it possible to repro-

opened by Bolza. Instead, more interest was directed ~ duce, with a model and in a laboratory, the evolution
to studies seeking to explain the renewal of networks ~ ©f business ties managed by enterprises with custom-

using Granovetter's strong and weak ties hypothesis. ers and suppliers?
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To this purpose two approaches were tested: the
Bolza’s model of renewal and the practice manage-
ment by simulimpresa laboratory.

The central concept of the Bolza’s model as-
sumed some simple formulas in an integrated system
of indexes to measure the performances of a flux of
input-output elements as:

Ct,=Ctp+te—u [1]
in which:
Ct, : final consistency
Cty : initial consistency
e :inputs
u :outputs

Bolza proposed three indexes to quantify the re-
newal of the system in a defined period:

E = Ctn -Ct0 /2 (Variation Ratio); V =
e/ Ct0 (Turnover); T = Ct0 /u (Staying
time)

and demonstrated the interconnection :
T=1(V-E)

evidencing the strict interrelation among T,V,E.
Furthermore, this statement highlights that the three
indexes represent a coherent tool for the measuring of
the renewal system.

The renewal system was after applied on the
study of the dynamic of work organization ( Bianchi
Rosa 1975, Bianchi 1976 ) combined with the use
of a Markow matrix like :

Qi Q E
Qs Q4 Ctg
u Ct,

This matrix expresses the dynamic of different
components of the renewal process as individuated at
Fig. 1.

to tn

Q

time

Figure 1: Component tracks of the renewal pro-
cess

This approach has the purpose to individuate the
condition of equilibrium in the dynamic of a renewal
based on a flow of Inputs / Outputs in which e and
Cty were submitted to the same selection of elements.

In the examined case, concerning the renewal of staff,
the result was a system ensuring the same selection
for existing and new recruited employees (Bianchi
1976) .

The focus was once more on the Selection Rate
represented by Ct, / Ct,. Starting from 1980 the re-
search was oriented to the renewal of employees of
SMEs situated in Modena Province (Bianchi 1983)
and its relationship with the enterprise dimension.

2 - The renewal model applied to business
links

The same methodology was extended to links with
Customers and Suppliers (C/S) and to the selection
rate of business relationships represented by :

TSj=C (tj) / C (tj- 1)

TSj concerns a yearly selection rate for j=1,2,...n.
C(%j) is the number of C/S with an active business tie
with the company at the end of the j year and C (7. ;)
the C/S at the end of the previous one. This formal
advancement allows to investigate on the longevity of
business ties.

Among C/S in the period examined and subdivid-
ed in n phases or sub periods of equal dimension (year
term), we assume n subsets as distinguishable and
each of these as characterized by the presence of that
element in s phases or sub periods, with s = 1,2,... n.

Years
of Yearl
1n 21 Tot. | busi- | y
o Yea | Yea 6" | Partial | ness fvterage
Code re ; : Year for lon- o \2:'0‘
’ cs | gevi-
ty of (m )
c/s
cou
2a;i/
“ a 2a |nt 1j
1 . as (@ count
1,1 1,2 1 (
a Ij)
1.1)
cou
2a;s;
“ a 2a nt 2j
? 426 (a / count
2,1 22 2) (
a 21)
24)
Tot |2 |2 | . |2a |Za |cou |2a;;/
i 56 i nt | count
il i,2 (a (@)
i)

Table 1: Turnover of purchase or sale distingui-
shed for C/S and years of business longevity

Each subset could be submitted to a different se-
lection rate T, as described by [2] referring to the
numerousness of Customer or Suppliers that, in the
considered period, are present in s year.
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IS, =C(45)/C(ti1s) (2]

C(t;y) is the number of C/S with s presences, se-
lected for the passage to the following year and C(%-
1) the number of C/S that in previous year j— / ex-
hibits a frequency of s presences.

Previous researches allowed to point out that the
TS, from the renewal data of C/S system distin-
guished on the basis of business longevity years, was
represented by the profile of the renewal to which the
C/S are submitted on the basis of the mentioned se-
lection criteria. The derived curve represents also the
longevity of the ties according to the Ts applied and
the yearly input of C/S elements involved in the com-
pany business network.

1~ Year | 2" Year 6" Year
m 1,1 m 1,2 m 1,6
mi,l mi,2 mi6b
Xmil Xmi,2 X mib X m ij
mil/|Zmi2 /|... | m i,6 |1
Y mi,j X mi,j /
2 m
i’j

Table 2: Average data of turnover distinguished
for years of business longevity

The source of empirical validation is represented
by companies’ data of billing in the standard period
of six years as the minimum required by tax law to
preserve invoices on which the research is carried on.

On this empirical basis we can produce the Table
1 in which: a;; is the total turnover that the customer i
moves in the year j and results from the sum of all
the invoices charged to this customer. The number of
a;;j of the line i different from zero is indicated by

1
count (a;y)

[3] allows to obtain medium data of turnover dis-
tinguished on the basis of business longevity years
(Tab. 2).

m;=2a,;;/count (a ) [3]

In a similar way we calculate the number of C/S
per years of active tie longevity in the considered pe-
riod, and summarize in Table 3 the data needed to de-
fine the longevity curve.

Year Curve

1 X count (a ;; )/ X count (a,;;)
X count (a ;) /X count (a ;)
X count (a ;3) /X count (a ;)
X count (a ;4) /X count (a ;;)
X count (a ;5) /2 count (a ;;)
X count (a ;) /X count (a ;)

|| (W

Table 3: Values of C/S renewal

We evidence that count (a ;;) gives as the number
of years in which, in the period of six years, the lon-
gevity of business emerges, justified by the invoices
issued with the C/Si. The index i is assigned in arbi-
trary way.

Figure 2: Curves of Renewal in Number and
Turnover of Business Links with Customers and
Suppliers. (Empirical Data)'

Renewal of business links with Customers and Suppliers

Numerousness

s0 2.1

’ 4\
30

- A~

—=—@— Clistomers
—m Suppliers

Lon gev?ty

Renewal of business links with Customers and Suppli-
ers

Turnover

1 count () counts the number of inserted elements as pa-
rameter, within brackets, of the function and used by the
programmes Fortran or Excel
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In 2001 an acceleration of calculations was ob-
tained by a computational program elaborated in the
Unibo Faculty of Information Sciences in Cesena

2
(FC) with a consequent increase of the number of
examined cases.

o

B

Figure 3: Unified trends of business ties in terms
of number and turnover (X and Y curves)

Curve x.

A. incidence of the turnover of the single class
of customers or suppliers on the total turnover

B  Recurrence of relationships in terms of
years (on a 6 years base)

Curve y

A incidence of the quantity of the single
class of customers or suppliers on the total quantity

B  Recurrence of relationships in terms of
years (on a 6 years base)

3 - The analysis of empirical data

For an empirical confirmation of the model was car-
ried on a survey on Emilia Romagna SMEs repre-
sentative of different sectors existing in this Italian
Region (Bianchi 2001). The source of data was the
fiscal accounting of value added tax (IVA) concern-
ing Customers and Suppliers. The considered period
was limited to six years as the minimum storing peri-
od of fiscal documents.

The initial researches started in 1976 (Bianchi,
Barzanti 2004), after extended to 2011, leaded to a
standardized profile of X and Y curves (Fig. 2). Re-
sults evidenced that the profile of the renewal of Cus-
tomers ties was very similar to the one of Suppliers.
This would be not a surprise considering that the ori-
entation of the ties was dependent symmetrically

2. The program RiXY is available on http://pyrrot.it.
by F. Pirrottina — University of Bologna, Faculty of
Maths, Physics and Natural Sciences

from the role of customer or supplier played by the
company in the business relationship.

Assumed as a matter of fact the similarity of C/S
trends the two curves was smoothed and
superimposed in a single framework summarized in X
and Y curves as they refer to numerousness or
turnover (Fig.3). In this way, the X curve is consid-
ered as the result of a links selection over the time
with the appliance to the initial number of relation-
ships with C/S of the selection rate defined by [2]. An
homogenous composition of the population of 100
elements submitted to an yearly selection rate of 0,55
with no new entries is assumed (Tab.4).

Year Custome I';;"SL-Ippll-E Selection Years C\.’S.
rs Popul ation %o Population

1 100 0,55 1* 100
r 55 055 ’ 55
£ 30,25 055 3 30,25
& 16, 6375 055 4 16,6375
5 9,150625 055 5 9,150625
B 5, 03284375 055 &-15° 11, 15576845
T 2 7EB0E4063 055

g 1522435234 055

E 0837339379 055

iy 0460536658, 055

1* 0,253285162 0,55

1 0,139312339 055

13° 0076621787 055

14 0042141583 0,55

15" 0,02317809 055

Table 4: Simulation of the evolution of C/S num-
ber with a steady selection ratio

In this way, the X curve is considered as the re-
sult of a selection with the appliance of [2] to the ini-
tial number of C/S relationships. An homogenous
composition of the population of 100 elements sub-
mitted to an yearly selection rate of 0,55 with no new
entries is assumed (Tab.4).

120 4
100 &
£80 \
£60 \

40 N

520 LN

o e T e

= & = Data on 15 years basis
—8— Data with accumulation in 6th year

Figure 4: Trend of a population submitted to a
stable selection with and without accumulation on
the sixth year

Further studies (Bianchi, Tampieri 2013) detailed
the behaviour of the renewal system from the point of
view of numerousness (X curve) in different condi-
tions and extended the analysis to the turnover. Par-
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ticularly was examined what trend of renewal could
better represent X curve.

With the purpose to compare the trend X empiri-
cally derived from the ground, it was reproduced the
effect of a TS steady ratio on a population of C/S
(Tab. 4). The corresponding graph confirms its simi-
larity with the model (Fig.4). The theoretical model
reproduces also the peak of the 6" year derived from
empirical data and confirmed its adequacy to repre-
sent the renewal system surveyed on the ground. Re-
ally, the data of the 6" year represent an accumulation
of the survived links with a longevity of 6 years and
more (Fig.5).

As it concerns the numerousness, two perspec-
tives was simulated:

1) A different trend of 7s (increasing, stable or
decreasing)

2) With a different trend of yearly entries (in-
creasing, stable or decreasing).

Figure 5: Equivalence of 6th year frequency ac-

longevity

45

40
.35
30

The hypothesis of Ts relating to the C/S ties lon-
gevity could reproduce different strategies in the
management of business relationships.

The increasing Ts is connected to an Exploring
strategy oriented to incentive new entries.

The decreasing 7s would represent an Exploiting
strategy targeted to maintain and foster the C/S loyal-
ty.

The process simulated at Tab. 5 reproduces the
start-up of the C/S network referred to a period of 10™
years before the reaching of a stabilized asset in an
hypothesis of decreasing Ts.

From this data, we obtain the incidence of C/S
distinguished in classes of longevity with yearly sta-
ble entries with an accumulation in 6" year owing to
next periods not detectable in the empirical survey.

Table 6: Different TS trends applied to a period of
10th years

cumulation of links with 6th and more years of Years of Increasing Steady T Decreasing
Ties Lon- Ts cady s Ts
gevity
(Ona
Erequency of 10th years A B c
links .
basis )
1 0,43 0,71 0,99
2 0,49 0,71 0,93
3 0,55 0,71 0,87
Years (?f 4 0,62 0,71 0,80
longevity 5 0,68 0,71 0,74
6 0,74 0,71 0,68
7 0,80 0,71 0,62
1 2 3 4 5 6 7 8 9 10 8 0,87 0,71 0,55
Table 5: Numerical incidence of C/S distinguished 9 0,93 0.71 0.49
per classes of longevity with an introduction of 10 10 0.99 0.71 043

C/S each year and decreasing T

ear 0
,00
67 | .33
57 | 28| .15

A7 23] 13 | 08 05| 04

A5 | 22 12 | 08 05 .04 .03

A4 | 2] 2 | 07 ] 05| 04| 03] 03

A3 | 21 ] 2 |07 ] 05 ] 04 03] 03] 02

Series with
a maximum of six 0,14
years

4 - The simulation of the renewal in dif-
ferent conditions

The reproduction of increasing or decreasing 7's (Tab
6) assumes a 7s minimum of 0,43 derived from the
empirical sample and an arbitrary maximum of 0, 99.
The steady 75 (0, 71) was an average between these
values.

The results of this comparison represented at Fig.
6 evidence that the continuous line corresponding to
decreasing Ts is the more similar to the empirical
trend represented at Fig. 2.1.
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0,45
04
0,35
03
0,25
0,2
0,15
01
0,05
0
1 2 3 4 5 6
e |\Creasing Ts == emSteadyTs eeeees Decreasing Ts
Ts Years of Business Longevity
1 2 3 4 5 6
A. Increasing 0,42 | 0,21 0,12 | 0,07 | 0,05 | 0,14
B. Steady 0,30 | 0,21 0,15 | 0,11 0,08 | 0,15
C. Decreasing | 0,22 | 0,20 | 0,18 | 0,14 | 0,10 | 0,16

Figure 6: Percentage of C/S ties longevity (Numer-
ousness data). Comparison of different Ts trends

To investigate the effects on ties longevity of the
variation of the number of Inputs, we simulated a ten
years renewal with a variable Input characterized by

3

10 +/- of entries a year .
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Increasing Ts, Decreasing Input|

3. \\ e
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72 Years of Longevity( Max 6th)

Years of Longevity ( Max, 6 years )

Increasing TS, Increasing Input
0.60
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Years of Longevity { Max 6th )
Increasing Ts, Decreasing Input Increasing TS, Increasing Input
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. «
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& 5 o0 e
1.2 3 4 5 6 000 ———o
Years of Longevity( Max 6th) 1 2 3 4 5 6
Years of Longevity ( Max 6th )

Figure 7 - Longevity curves with increasing Ts and
different Input trends.

Series with Increasing TS and Decreasing INPUT Series with Increasing TS and Increasing INPUT
Year TS e Ctl Ct2 Ct3 Ct4 Ct5 Ct6 Ct7 Ct8 Ct9 Ct10 Year TS e Ct1 Ct2 Ct3 Ct4 Ct5 Cte Ct7 Ct8 Ct9 Ct10
1 043 100 43 43 1 043 10 43 43
2 049 90 39 21 60 2 049 20 9 2 M
3 055 80 34 19 12 65 3 055 30 13 4 1 18
4 062 70 30 17 1 7 65 4 062 40 17 6 2 1 27
5 068 60 26 15 9 7 5 61 5 068 50 22 8 4 1 0 35
6 074 5 22 13 8 6 4 4 56 6 074 60 26 11 5 2 1 0 45
7 080 40 17 11 7 5 4 3 3 50 7 08 70 30 13 6 3 1 1.0 54
8 0,87 30 13 8 6 4 3 3 3 3 4 8 0,87 80 34 15 7 4 2 11 0 64
9 093 20 9 6 5 4 3 3 2 2 2 36 9 093 9 39 17 8 4 2 11 1 0 74
10 0,99 10 4 4 4 3 2 2 1 2 2 2 2 10 0,99 100 43 19 9 5 3 2 1 1 0 0 &
Series 6th years max [ 2] 4 4 4 3 2 9 Series 6th years max [ 4] 43 19 o 5] 3 4
0,16] 6,25 6,34] 7,63) 9,28] 10,93 0,51| 0,23 0,11] 0,06 0,04] 0,05
[Years of Longevity 1|2 3 4 5 6 Years of longevity 1 2l 3 4 5 6|

Table 7: The simulation of ties renewal with a De-
creasing and Increasing Input

The simulated process (Tab.7) starts respectively
from 0 to 100. It is restricted — to compare it with
empirical data — in six years with an accumulation for
the 6th year as demonstrated at Fig. 5. Further step is
the calculation of the incidence of C/S longevity in
numerousness used to build the X Curve (Tab.7).

These data represented in a graph make evident
some items concerning the connection among the ties
longevity and the network.

3 The case of a steady number of entries is included in
the analysis of the previous paragraph and showed at
Tab.5

Examining the longevity curves at Fig. 7.1 and at
Fig. 7.3 — stable and increasing level of yearly input -
we can notice that we have a shape in which most of
ties are concerning desultory business relationships(1-
2 years of continuity). At the same time, these short-
lived links could represent the start-up of future col-
laborations and the birth of next loyal links.

The trend at Fig.7.1. shows the best similarity
with the empirical one and represents the networks
characterized by low Ts of loyal ties and high selec-
tion of new entries.

5 - The comparison with experimental da-
ta of practice firm laboratory

To complete the analysis we can compare empirical X
curve with the experimental results of Practice Firm
(PF) laboratory. The PF is an active teaching method-
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ology based on a learning by doing approach aiming
to reproduce in a laboratory the functioning of an ac-
tual business in aspects related to its strategy, organi-
zation, accounting and marketing (Gualdi, 2016).

w0 A
035 {22\
F'4
2030 1= Al
EWAV
S :
g 025 / \‘
5
Z 020 1% \‘
2 \
2
£015 \ ,\\
o
£ 010 V
o\ /\
0,05 %, A a
R S AN
0,00 TN R WY e e W
6 7 8

Customers - ---- Suppliers ...... Expected trend from |

Figure 8 -The X Curve (Numerousness) in Practice
Firm Laboratory

PFs are set up with key business functions such
as administration, personnel, commercial, etc., in
which students perform a specific task, with a high
degree of closeness to reality (Troudt et alii, 2010;
Dessinger, 2007.

Figure 9: The Y Curve (Turnover) in the Labora-
tory Practice Firm

This methodology represents a concrete tool to
reproduce in a controlled situation the behaviour of
business links established during the PF performance.
(2017 Bianchi, Gualdi, Tampieri).

A first analysis evidences that, as it concerns the
X Curve experimentally derived from PF Laboratory,
we have a trend (referring to six years) similar to the
empirical one (Fig. 8) while the Y Curve it does not
coincide. Furthermore, it assumes a trend quite differ-
ent from the model (Fig. 9).

6 - Conclusions

The focus of this study was to demonstrate the utility
of Bolza’s model in the analysis of the renewal of
business ties and its adequacy to reproduce the dy-
namic of B2B networks managed by enterprises.

Key findings of the study, validated in the empir-
ical and experimental field, are:

1. The confirmation of X Y curves as adequate
tools to represent the dynamics of business ties partic-
ularly with regard to the longevity of ties and the se-
lection ratio to which ties are submitted.

2. The comparison of X curves derived from the
proposed mathematical model and the empirical and
experimental findings confirms an adequate coher-
ence of the model with the dynamics of C/S networks
with regard to the longevity of ties (Fig. 10).

3. The X curve obtained from the survey on
SMEs and the experimental laboratory corresponds to
an increasing T's and a stable input of C/S new entries.

4. The behaviour of the Y curve regarding the
turnover renewal (Fig. 9) produced non-definitive re-
sults. It seems reasonable to assume that the deviation
from the mathematical model and the empirical find-
ings derives from irregularities in the normal longevi-
ty of business ties. Researches in progress give inter-
esting results concerning the connection of perturba-
tions in the renewal of C/S networks and the pre-crisis
conditions of enterprises. To this purpose, it is mean-
ingful that the experimental results, while confirming
the standard course of the X curve, did not apply to
the Y curve.

X Curves

o,
0,60 - Le

.
.
80,50 LS
“

c

$ 0,40 -

S N
£0,30

.
.
.
Ny

[ ) Experimental
—tp Empirical

Years of longevity
—A — Renewal Model

Figure 10: Comparison of X curves derived from
renewal model, empirical and experimental one

This anomaly is attributed to the limited period in
which the simulated business is managed in the PM
laboratory where classes of students rotated at most
every six months. This surely could affect the length
of simulated business with C/S and introduce pertur-
bations in the derived network.
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These results could be discussed along some dif-
ferent perspectives.

Firstly, it’s quite uncommon the use of a didacti-
cal tool like practice management in a scientific re-
search. The conditions under which entrepreneurial
experiments take place are quite different from the
SMEs realities particularly, as mentioned in the pa-
per, because of the discontinuity of the activities car-
ried on by students. On the other hand it is quite
agreed upon that (Gualdi 2016) this methodology is
more realistic than a business game or a simulation
using sophisticated software (Fayolle 2007; Ki-
nicki,Fugate 2012).

Another view derives from the neglect of the
Bolza’s renewal model in economic studies. As a
matter of fact, we demonstrated the strength and the
potential of this tool for the analysis of business ties
and its implications outside the economic field in
which it was conceived. Nevertheless, this is one of
the purposes of the paper, aiming to trigger a discus-
sion focused on the technical assumptions and utility
of this model inexplicably ignored by the theory.

The insertion in a unique model of links with
Customers and Suppliers can be criticized as a com-
parison between two elements subjected to different
dynamics. Although this position could be reasona-
ble, the empirical and experimental findings of the
research confirm some unequivocal similarities in the
renewal profiles of C/S.

To conclude, we feel that further analysis on the
ground and more extended validation processes
would add to our understanding of the issues that we
hope to have raised with this paper.
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