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ABSTRACT

The Industrial Era 5.0 and the current covid 19 pandemic have made almost all large, medium,
and small companies including MSMEs transform by strengthening their business online to
survive and compete, but with the development of technology and intense business competition
indirectly many penetrate the market and segments that are not good for other competitors, one
of which is the MSME sector for processing products from silkworms in Pasuruan Regency. The
purpose of this study is to model the management of digital disruption in SMEs Handicraft
processing of silkworm products in Pasuruan Regency through the integration approach of
Business Model Canvas (BMC) and integer programming. The results showed that the
management of digital disruption of SMEs in the craft of processing products from silkworms
requires understanding to be able to optimally utilize online media, especially Facebook,
Instagram, and WhatsApp in an effort to market products to create added value and to be created
into various types of variations so as to increase the selling price. high with an increase rate of 5%

at the beginning of its implementation.

Copyright © 2018 Author.
All rights reserved.

1. Infroduction

The phenomenon of today's disruption has caused fundamen-
tal changes in everyday life, including SMEs. Handicraft
processing products from silkworms in Pasuruan Regency,
disruption has shifted from conventional to digital. The
discourse that occurred as a result of the development of
technology towards industry 5.0, in addition to having a
positive impact, also had a negative impact on some
incumbents or conventional business people (Horakova et al.,
2022)(Ambrogio et al., 2022)(Crittenden & Peterson, 2019).
Many of the incumbents feel threatened, this is because the
conventional market has begun to reconstruct into a new
market by incarnating through a digital market place or
internet of things/internet for everything. Human needs that
are increasingly complex make everything demanded to be
sophisticated. Being human in the Disruptive era, not all of
them will feel the positive impact, where out there are still
many SMEs that seem to be forced to adapt to these changes
(Stonehouse & Konina, 2020)(Horakova et al., 2022).

Currently, Indonesia has entered the industrial era 5.0, this
is indicated by almost all facilities in the community that are
fully digital, but the problem is that all communities, especially
SMEs processing products from silkworms, are completely
unaware of the logical consequences or impacts (Hogberg &
Willermark, 2022). of these changes. In fact, it is often debated
and considered a threat, such as declining interest in shopping
at conventional stores. Despite the fact that in the disruptive
era, the consumption culture continues to increase, people
have started to get used to doing shopping activities through
the online system(Fritzsche & Golzer, 2021)(Jesse,
2018)(Arianto, 2020).

SMEs craft processing products from silkworms in

Pasuruan district which is the only one in Indonesia and in its
manufacturing process involves many people with disabilities
in the production process and the workers come from many
regions (Halim, 2020)(Sarfiah et al, 2019). SMEs craft
processing products from silkworms in Pasuruan district are
members of the community of superior silk farmers (KUPU
Sutera). Currently the silk butterfly has 2 variations of superior
products, namely shoes and cloth, for fabric materials the
products that can be produced vary such as clothes, masks, etc.
The amount of production is uncertain and predictable
because the marketing process is still conventional.

Departing from the above phenomenon, the researcher
wants to analyze the change from the conventional market to
the digital marketplace, which is considered to threaten the
existence of the conventional market through the business
model canvas on the management of SME products,
processing silkworm products in Pasuruan Regency.

Business Model Canvas (BMC)

The Business Model Canvas (BMC) approach is used to
increase value creation for a business, both in the form of
industry and MSMEs, the results of which can provide a good
framework for clarifying the creation of value propositions in
the market (Braun et al., 2021)(Montenegro et al., 2021).

A business model is how an organization creates, delivers
and captures value. A business model is a story that explains
how a company works (Braun et al., 2021). The business model
has two parts within a company. The first part includes all
activities related to creating something such as designing,
buying raw materials, manufacturing and so on. The second
part includes all activities related to selling something such as
finding and studying consumers, transacting, and distributing
products, whether goods or services (Theanachor et al., 2021).
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The Business Model Canvas was first developed by
Alexander Osterwalder and Yves Pigneur, BMC makes it easy
for business owners or decision makers to see a business from
the aspects available on the canvas making it easier to analyze
or even modify these aspects to be used as a basis for
formulating a business model. effective strategy (Brunner &
Wolfartsberger, 2020).

This business model represents four main aspects in a
business, namely customers, offerings, infrastructure and
financial sustainability which are categorized into 9 blocks that
show the company's way of thinking in running a business
(Burggraf et al., 2021). The 9 blocks are divided into two parts,
the first part or on the right side makes it easier for companies
to see the creation of an added value that can be offered
through customer segments, value propositions, customer
relationships, and channels. channels), and revenue streams.
The second part or the left side makes it easier for companies
to see the costs incurred or efforts to make cost efficiency
through key resources, key activities, key partnerships, cost
structure (Cardeal et al., 2022).

Elements in the Business Model Canvas include nine basic
building blocks, namely Customer Segments, Value
Propositions, Channels, Customer Relations, Revenue Streams,
Key Resources, Key Activities, Key Partnerships, and Cost
Structure. Then the nine building blocks are described in more
detail like a canvas (Strulak-Wojcikiewicz et al., 2020). So by
using this canvas, a company's business model can be
described in a single document that can be understood by all
parties. The nine business model building blocks form the
basis for a compact tool, called the Business Model Canvas
(Novitasari & Mas'ud, 2020)(Burggrif et al., 2021).

Linear Programs

Linear programming is a widespread use of mathematical
modeling techniques designed to assist managers in planning
and making decisions in allocating resources.

Technically, there are five additional conditions of the linear
programming problem that must be considered which are
basic assumptions, namely:

1. Certainty (certainty)

2. Proportionality (proportionality)

3. Additivity

4. Divisibility (can be divided).

5. Non-negative variable (variable is not negative)

Integer Programming Linear Program Model

The mathematical model for formulating the general
problem of allocating resources for various activities is called
the linear programming model (Goerigk & Hartisch, 2021).
This linear program model is a form and arrangement in
presenting problems that will be solved by linear
programming techniques (Karia et al., 2022). There are two
types of linear programming models, namely:
* Objective function
* Limit function

The structure of the linear program mathematical model
begins with objective functions, namely a mathematical
function that reflects the model's objectives. The objective
function must be minimized or maximized against a set of
constraints so that in the objective function a statement about
the direction must appear (Bakker etal., 2021). Therefore, there
are only two possible objective functions, namely maximizing
or minimizing. The standard form of a linear program is as
follows:
Purpose function
Min(Max) 7= Z?ﬂqxj

= =

Limit function )@ (:)b.-:i ~1,2,3,..,m
=1 =

x=0,j=123,.,n
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Where:

Z : The objective function for which the optimal value will be
sought

¢j : An increase in the value of ai Z if there is an increase in the
level of activity xj by one unit or the contribution of each
unit of output of activity j to Z

n : Types of activities that use available resources or facilities

m : Type of limitation of available resources or facilities

xj :jactivity level

aij : The number of resources i needed to produce each unit of
output activity j

bi: The capacity of resource i available to be allocated to each
activity unit

The set xj that satisfies the linear programming problem is

called the solution (solution) of the linear program and each

solution that satisfies the constraints is called the basic answer

and from this basic answer a feasible solution is chosen

(feasible solution) for the linear program. Each solution that

optimizes the objective function is called an optimal feasible

solution (Krutein & Goodchild, 2022). There are four possible

solutions to the linear programming model, namely:

* Single solution (unique finite optimal solution).

e More than one solution (alternative finite optimal solution).

e The solution is not limited (unbounded optimal solution).

¢ Has no solution (empty feasible region).

Linear Program Completion
The following are the steps in solving the simplex method:

Step 1: Identify the decision variables

Step 2: Determine the objective function, whether to max/min

Step 3: Formulate the existing constraint factors in the form:

= The most or maximum embodiment of information
< Embodiment of the least or minimal information
= The most adequate embodiment of information

Step 4: Change the objective function & constraint variable into

an impulsive function by shifting all CnXn to the left,

formulate the constraint factors in the form:
The constraint function uses the symbol then it must be
added +5
The constraint function uses the symbol then it must be
added -S+A
The constraint function uses the symbol = then it must
be added + A
note : S=slack variable, A = Artificial

Step 5: Arrange the obtained equations into the iteration table

Step 6: Determine the key column, by:

For maximization: select the column with the most
negative value [zi - ¢j]
For minimization: select the column with the largest
most positive value [zi - cj]
If there is more than one, select one (any)
Step 7: Determine the key row, by:
Choose from the smallest positive ratio value
If there is more than one, select one (any)

Based on the results of the resulting decision variables, the
Integer Programming method can be categorized into three
forms (Migo-Sumagang et al., 2022).

» Total Integer Programming If the resulting decision variable
is entirely in the form of whole numbers (integer), the base
variable has a positive integer value or zero.

s Binary Integer Programming If the resulting decision
variables are all binary numbers (1 and 0), it is also called
zero one integer programming.

e Mixed Integer Programming If the resulting decision
variable is partially in the form of an integer.

2. Research Method

This research generally begins with literature study, data
collection, data processing, system design, system testing, and
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analysis of results. While the writing of research reports begins
at the beginning to the end of the study. In detail, this research
was designed in the following order: Research Location This
research was conducted on MSMEs in Pasuruan Regency
which are engaged in the craft of processing products from
silkworms. The location choice was purposive with the
consideration that the MSME product processing craft from
silkworms is one of the economic business units of the
surrounding community but has not shown positive
developments that are better from year to year and even tend
to decline.

Data Collection

Data was collected by means of interviews, direct
observation, and documentation. The data collected in this
study consisted of two kinds, namely primary data and
secondary data. Primary data is data obtained through direct
interviews from the owners of SMEs processing products from
silkworms based on a list of questions (production data, sales)
that have been prepared previously. While secondary data
which is supporting research data obtained from institutions
or agencies related to research.

Data Analysis

The data collected in the data collection stage needs to be
processed first. The goal is to simplify all data collected and
presented in a good and neat arrangement for later analysis.
Data processing is needed to translate the figures obtained,
then processed and analyzed using the Business Model Canvas
(BMC) Approach.

Stages of data analysis

The stages of data analysis in this research are as follows:
site survey

problem identification

formulation of the problem

data collection

data processing

analysis and interpretation

conclusion

3. Result and Analysis

3.1. Business model canvas (BMC)

Customer segments

The customer segment describes and describes the market
share taken, namely the middle and upper class people. The
type of customer segment, where the problem is that there are
no oroo product providers that can be purchased online with
the updated mode

Value proposition

The middle and upper class community with their products
have the potential to be developed, which requires a little
touch, including making online buying and selling infor-
mation facilities. This is a plus for the silk lover community so
that later it will be easy to get product updates.

Channels

The channel used by the middle and upper class people in
developing product results is to create a website/application
specifically for buying and selling products or maximizing
online media such as Facebook, WhatsApp, and Instagram.

Customer relationships
The relationship between coastal communities in developing

prouct with their customers is in groups and individually, and
the use of social media.

Revenue streams

The revenue stream obtained by coastal communities in two
ways by coastal communities through online marketing and
presenting product photos.

Key resources
The main resources for the silk butterfly are Internet human
resources and internet infrastructure.

Key activities
The key activities carried out by coastal communities are
service operations, including partnerships and online market-

ng.

Key partnerships

The main partners that need to be owned by coastal com-
munities are Academic, Business, Government, Expedition ser-
vice.

Cost structure
The costs structure incurred by coastal communities in de-
veloping fish catch management in meeting online needs in the
form of hosting and domain costs, operational costs, website
maintenance and maintenance costs.
Figure 1. BMC Digital Disruption Management
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3.2. Integer Programming

Based on the results of data collection, it was found that there
were five types of products: shoes, masks, scarves, headscarves,
and clothes.

Function Purpose

The objective function to be obtained is product
optimization to minimize operational costs. The optimization
can be written mathematically as follows:

4 5 2 4
Min Z = ZZ cUxU+Zchkxjk

j=11i=1 k=1 j=1

Where:

Z  =Total Cost

cj  =Transportation cost (i) to marketing area(j)

ck = Cost of distributing products from the marketing area
(j) by means of transportation (k)

xij = Number of products transported (i) to the marketing
area (j)

xjk = Number of products distributed to the marketing area (j)
by means of transportation (k)
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Barrier Function

The limiting function in this optimization problem is as follows:

= Number of products (i) in each type of product (j)
5

inj = 51

J=1

with={1,2,3,...5}
where:

i=1-» Shoes
i=2- Mask
i=3-» Shawl
i=4-> Veil
i=5= Clothing

* The number of products originating from (i) transported to
the marketing area (j) <= capacity of the marketing area (j)

4

le-j <b;

i=1
with={1,2,3,4}
where:
j=1-> Malang
j=2-> Surabaya city
j=3-> Sidoarjo
j=4-> Pasuruan

The number of products sent from the marketing area (j) by
means of transportation (k) <=the number of products (i) sent
to the marketing area (k)

2 5
I
=1 i=1

With j = {1,2)

Number of deliveries to marketing areas (j) by means of
transportation (k) = number of product needs by means of
transportation (k)

2

ijk <d,

=1
with={1,2}
where:

j=1> J&T
j=2> INE

Formulation in LINGO

Inumber of supplies;

@for(supply_number (i):@sum (supply_marketing(i,j):(sup-
ply_ij(i))))>=supply(®));

lamount ser 1t;

@for(marketing_area(j):@sum (supply_marketing(i,j):sup-
ply_ij(i,j))>=@sum(shipping_demand(jk):shipping_jk(j,k)));
!marketing demand;

@for(marketing_area(j):@sum (supply_marketing(i,j):(sup-
ply_ij(i,j) ))_:cde mand(j));

Inumber of expeditions;
@for(expedition(k):@sum(shipping_demand(j k):(ship-
ping_jk(j,k)))=capacity(k));

The results of the computations are obtained in the form of an
objective function (z) of 328.200 (in thousands) with optimal

global status with § iterations and 28 variables with 16 con-
traints. which is divided into the total number of cooperative
societies.

Figure 2. Output lingo application status
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4. Conclusion

4.1. Sampling

Based on the results of the discussion above, the optimal value
of profits that can be obtained by cooperatives is Rp.
328,200,000, while the digital disruption management model
for MSMESs. into a variety of products thatare produced so that
profits can be optimal.
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