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ABSTRACT

To support the readiness of KRI elements operating in the North Natuna sea area, one of them is needed by
Fasharkan Mentigi Tanjung Uban which functions as a KRI maintenance and repair unit. Capacity building is
needed, of course, through appropriate and appropriate strategies. By adopting the technometric method, it is
hoped that the technology component with the largest gap between Fasharkan Mentigi Tanjung Uban and
Fasharkan Surabaya will be obtained. Furthermore, using the SWOT method, a strategy will be formed according
to the technology components. Interpretive structure modeling (ISM) method is used to obtain priorities and the
relationship between strategies. The results of the analysis show that the Humanware Technology Component
has the largest gap value between Fasharkan Mentigi Tanjung Uban and Fasharkan Surabaya, with a gap value
of 0.1474, while the Technoware component gap is 0.0838, the infoware technology component gap is 0.0125
and the Orgaware technology component gap is 0.0099. The SWOT analysis provides 11 (eleven) development
strategies according to the Humanware component, and the ISM method has provided 5 (five) hierarchical levels
for these strategies.

Keywords: Technometry, SWOT, ISM, Fasharkan.

1. INTRODUCTION

According to the 1982 UNCLOS international
law of the sea, states are entitled to the sea, namely
the territorial sea measured from the coastline as far
as 12 miles, an additional zone of 24 miles and then
there is an EEZ as far as 200 miles. (Marsetio, 2014).
China claims its territory based on the nine-dash line,
namely claims based on the historical area of the
South China Sea covering an area of 2 million square
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km of which 90% of which China claims as its historical
maritime rights, even though it is up to 2,000 km from
mainland China. This results in the loss of Indonesian
waters covering an area of approximately 83,000 km2
or 30 percent of the Indonesian sea area in Natuna. In
addition, the sea area of other countries, such as the
Philippines and Malaysia, has decreased by 80
percent, Vietham by 50 percent, and Brunei by 90
percent.
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Figure 1, Accident Data of the Indonesian Navy
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And until now the conflict in the South China
Sea has not yet been resolved, therefore the conflict in
the South China Sea will become a conflict that cannot
be resolved in the near future, it will even happen for
decades to come if there is no agreement from each
party. every country.

To be able to maintain Indonesia's sovereign
territory in North Natuna, one of them is by presenting
the KRI operating in Natuna. With the KRI operating in
Natuna, a unit is needed that can carry out repairs in
case of damage, the closest location to Natuna is
Fasharkan Mentigi Tanjung Uban.

Fasharkan Mentigi Tanjung Uban is a type "A"
Fasharkan, according to technical advice, it should
have the ability to repair and maintain all types of KRIs
up to the depot level. However, the current condition
of Fasharkan Mentigi Tanjung Uban's ability is still
limited in terms of implementing the repair and
maintenance of the KRI, because there are several
things that still need to be repaired and changed in the
future, including the condition of existing human
resources, both in terms of quality and quantity, which
have not been met. limited human resources who have
certification, so they have not been able to carry out
repairs to the KRI up to the depot level. Docking
capability is currently only able to carry out docking up
to a capacity of 300 tons using Slipway Dock with
conditions around 65%,

Technometric analysis is used as a tool to carry
out audits on what factors have the largest gap in the
4 (four) technology component perspectives including
Technoware, Humanware, Infoware and Orgaware
between FasharkanMentigi Tanjung Ubanwith
Fasharkan Surabaya. SWOT analysis is used as a
strategy formulation to obtain alternative strategies
from Internal and External factors that have the largest
gap from the results of the Technometric analysis
which then uses ISM which is used to determine the
strategic priority scale. It is hoped that this method is
able to provide development recommendations so that
the right strategy stages can be obtained for increasing
the ability of Fasharkan Mentigi Tanjung Uban. From
the results of the selected strategic priorities, a
Roadmap will be formulated within a period of 5 (five)
years which will be used as a guide in developing the
Fasharkan Mentigi Tanjung Uban in the future. From
the results of this study, it is hoped that it can help
provide advice and input to the leadership of the
Indonesian Navy in the formulation of the Minimum
Essential Force (MEF) in the future, especially in the
development, development and rejuvenation of the
Fasharkan Mentigi Tanjung Uban in the future.

2. MATERIAL AND METHODS

2.1 Technometric Method

In summary, the concept of technology relates
to all knowledge, products, processes, methods,
systems used to create a product or in the provision of
services. (Project Technology Atlas, 1987) The
Technology Atlas Team and the Asian Pacific Center
of Transfer divide technology into:
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a. Technoware (M), as object-embodied
technology (physical facilities) consisting of technical
equipment, consisting of production equipment.

b. Humanware (H), As person-embodied
technology (human abilities) consisting of human
resource capabilities.

C. Infoware o, As document-embodied
technology (documented facts) consisting of
information tools.

d. Orgaware (O), As an institution embodied

technology (organizational framework) consisting of
organizational and regulatory tools.

Based on this approach the stages of
technology measurement are as follows:
a. Estimate the level of sophistication of the
technology components, each criterion given a score
between 0 and 10. A score of 0 means the worst
specification and a score of 10 is the best specification.
Determine the degree of technological sophistication
for each criterion, on the Lower Limit (LL) and Upper
Limit (UL).
b. Assessment of the ’'state of the art
components. State-of-the-Art (SOTA) is an effort to
assess or evaluate the status of the four technology
components in a production transformation process.
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d. Determination of the intensity of the contribution
of technology components using AHP
e. This approach aims to measure the combined

contribution of the four technology components in a
process of transforming inputs into outputs. The four
components are combined into one so as to achieve
the contribution of technology content from the
transformation facility. The Technology Contribution
Coefficient (TCC) can be formulated as follows:

TCC = TRt x HBh x IBi x OBo

2.2 SWOT method

SWOT analysis includes efforts to identify
strengths, weaknesses, opportunities and threats that
determine the company's performance. External
information about opportunities and threats can be



obtained from many sources, including customers,
government documents, suppliers, banking circles,
partners in other companies. Strength and weakness
factors exist in a company, while opportunities and
threats are factorsor environmentn faced by the
company concerned. If it can be said that the SWOT
analysis is a powerful instrument in conducting
strategic analysis, the efficacy lies in the ability of the
company's strategy makers to maximize the role of
strength factors and take advantage of opportunities
so that they act as a tool to minimize the weaknesses
contained in the company's body and reduce the
impact of threats that arise. and have to face (Suharjo,
2008).

2.3 ISM
Method

(Interpretive  Structural Modeling)

ISM is a methodology with the aim of identifying
the relationship between items by defining the problem
or related issue as well as an appropriate modeling
technique in analyzing the relationship between one
variable and another.

3. RESULT AND DISCUSSION

3.1 Degree of Sophistication

The degree of sophistication is measured at
each Lower Limit (LL) and Upper Limit (UL) in each
sub-criteria. The value of the degree of sophistication
is between 1 — 9 according to each parameter. The
following is the value of the degree of sophistication in
Fasharkan Mentigi and Surabaya, which was obtained
from questionnaires and interviews.

Table 1. Lower limit and upper limit Technoware

TECHNOWARE MENTIGI SURABAYA

Fasilitas Harkan Platform LL uL LL UL
1|Fasiltas Harkan Sistem Pendorong 2 6 2 6
2|Fasiltas Harkan Sistem Bantu 2 6 2 7
3|Fasiltas Harkan Sistem Keselamatan 2 5 2 6
4 |Fasiltas Harkan Bangunan Kapal 2 6 2 7
Fasilitas Harkan Sewaco LL UL LL UL
1|Fasiltas Harkan Sistem Komunikasi 2 5 2 6
2|Fasiltas Harkan Sistem Senjata 1 5 2 6
3|Fasiltas Harkan Sistem Navigasi 2 5 2 6

Table 2. Lower limit and upper limit Humanware

HUMANWARE MENTIGI SURABAYA

Contact Humanware LL uL LL uL
1{Perwira Div. Plaform 3 5 4 8
2|Perwira Div. Sewaco 3 5 4 8
3|Operator Platform 3 7 3 7
4|Operator Sewaco 3 7 3 7

Support Humanware LL uL LL uL
1|Kepala Bagian Platform 3 7 3 8
2|Kepala Bagian Sewavo 3 7 3 8
3|Office staff 3 7 3 7
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Table 3. Lower limit and upper limit Infoware

INFOWARE Mentigi | Surabaya
Lower Limit (LL) 3 3
Upper Limit (UL) 6 6

Table 4. Lower limit and upper limit of Orgaware

ORGAWARE Mentigi | Surabaya
Lower Limit (LL) 4 3
Upper Limit (UL) 6 6

3.2 State of the Art (SOTA)

Like the assessment of the degree of
sophistication, the assessment of criteria or scores, is
given to each sub-criteria with their respective
parameters for each technology component. The
criteria assessment ranges from 0 — 10, where the
average value is the State of the art (SOTA) of the sub-
criteria. On Figure 2.1, it can be seen the State of the
art (SOTA) value of the Technoware technology
component, where this component consists of two
sub-components, namely the Harkan Platform Facility
and the Harkan Sewaco Facility. This sub-component
has several sub-components. The value of SOTA
Technoware Fasharkan Mentigi has a smaller value
when compared to the value of SOTA Technoware in
Fasharkan Surabaya, for all sub-components of
Technoware.

Figure 2. SOTA Technoware

The Humanware technology component is
divided into two sub-components, namely Contact
Humanware and Support Humanware. The largest
difference in SOTA values is in the Humanware
component, the Humanware contact sub-component,
namely the Platform Division Officer, with a SOTA
value of 0.767 at Fasharkan Surabaya, and 0.567 at
Fasharkan Mentigi. Overall, the value of SOTA
Humanware Fasharkan Mentigi is smaller than the
value of SOTA Fasharkan Surabaya.
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Figure 4. SOTA Infoware

The Infoware Technology component consists
of 3 (three) Sub-components, namely Infoware related
to Technoware, Infoware related to Humanware, and
Infoware related to Orgaware. As shown inFigure 4.
SOTA 3, the value of SOTA Infoware on Fasharkan
Mentigi has a higher value in some of its sub-
components. In Infoware related to Technoware,
Technoware Operation Information (IPT) on
Fasharkan Mentigi is worth 0.617 while Fasharkan
Surabaya is worth 0.567. as well as information on
Technoware performance improvement (IPPT), the
Fasharkan Mentigi is 0.583 while the Fasharkan
Surabaya is 0.567. as well as the SOTA value on the
Technoware Attribute Information (IAT) sub-
components, where the Fasharkan Mentigi is worth
0.600, while the Fasharkan Surabaya is 0.567. This
shows that, based on respondents’ assessments,
information about Technoware at Fasharkan Mentigi is
easier to obtain than at Fasharkan Surabaya. On the
other hand, Infoware is related to Humanware, and
Infoware related to Orgaware on Fasharkan Mentigi
has a lower SOTA value than Fasharkan Surabaya.
This shows that the management of information at
Fasharkan Surabaya related to Humanware and
Orgaware is better than Fasharkan Mentigi.

State of The Art (SOTA) Orgoware
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Figure 5. SOTA Orgaware

The SOTA value of the Orgaware technology
(four) sub-
components, namely work organization, work facilities,
work evaluation, and work modification. The SOTA
value of these four sub-components at Fasharkan
Mentigi has a lower value than the SOTA value at
Fasharkan Surabaya. The largest difference is in the
work facilities sub-component, where the SOTA value
is 0.50 for Fasharkan Mentigi, and 0.713 for Fasharkan

component, which consists of 4

Surabaya.

3.3 Technology Component Contribution

To further calculate the value of the technology
contribution of each sub-component with the equation
below, where the value of LL and UL is the value of the

degree of sophistication

1
contribution = 5 [LL + SOTA(UL — LL)]

It can be seen that the contribution value of the
technology sub-components, both from Technoware,
Humanware, infoware and Orgaware at Fasharkan
Mentigi is worth less than in Fasharkan Surabaya. It
can also be seen that the difference in the value of this
the Humanware

contribution is the in

component.

largest
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Figure 6. Column chart Technoware component
contribution
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The biggest contribution gap is in the Harkan
Weapon System Facility, with a contribution value of
0.294 for Fasharkan Mentigi, while for Fasharkan
Surabaya it will be 0.440, with a difference of 0.146.
Next is the contribution value of the Auxiliary System
Harkan Facility and the Safety System Harkan Facility,
with the difference in the contribution value being 0.09.
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Figure 7. Column chart of component contributions
Humanware

The contribution value to the Humanware
component has a fairly large gap, especially in the sub-
components of the Platform Division Officer and the
Sewaco Division Officer, where these two sub-
components are included in the Contact Humanware
component. Seen onFigure 7. Column chart of
component contributions 6 at Fasharkan Mentigi, the
contribution of Periwa in the Platform Division was
0.459 while at Fasharkan Surabaya it was 0.785.
Sewaco Division officers, have a contribution value of
0.464 to Fasharkan Mentigi and 0.785 to Fasharkan
Surabaya. Overall, the value of Humanware's
contribution to Fasharkan Mentigi is less than
Humanware's contribution to Fasharkan Surabaya.

Figure 8. Column chart of component contributions
Infoware

Kontribusl Sub-Sub komponen infoware

The contribution value of Fasharkan Mentigi
has a greater value than Fasharkan Surabaya in
several sub-components of the Infoware component.
OnFigure 8. Column chart of component contributions
7 it can be seen that, the three sub-components of
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Fasharkan infoware have greater values than those of
Fasharkan Surabaya, namely the sub-components of
Technoware operation information (IPT), Technoware
performance improvement information (IPPT) and the
Technoware attribute information sub-component
(IAT), with a value of Fasharkan Mentigi were 0.539,
0.528, and 0.533, respectively, while Fasharkan
Surabaya were 0.522, 0.522 and 0.522, respectively.

Kontribus/ Sub-sub komponen Orgaware

057
osn
0570
0567 0567 0567
0,564
F i
= 0580 0558
£ 1556 I 0.556
h I l
By et Fasdiben Sarh Funtaknl Kiw o Pl et Waer o

® Surabays S Mentigl

Figure 9. Column chart component contribution
Orgaware

Overall, the contribution value of the
Orgaware component to Fasharkan Mentigi is smaller
than Fasharkan Surabaya. The contribution value with
the largest difference lies in the work facilities sub-
component, with a value of 0.556 for Fasharkan
Mentigi, and 0.571 for Fasharkan Surabaya.

3.4 Analytical Hierarchy Process (AHP)

Analytical Hierarchy Process (AHP)is used to
obtain the intensity value for the sub-components,
wherein this intensity value is then used in the
calculation of the Technology Contribution Coefficient
(TCC) both at the sub-component level and at the
Technology component level. The limitation on the use
of AHP lies in the consistency ratio (CR) value where
the acceptable value is CR<0.1.
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From Figure 3.9 it can be seen that the highest 3.7 SWOT Analysis
intensity value is in the Humanware Technology : .
Component, which is 0.516 at Fasharkan Surabaya, Table 6. SO and WO Strategi Strategies
and 0:333 at Fashgrkan Mentigi. While the smallest X No SO Strategy No WO Strategy
intensity valug is the Infoware Technology Fulfillment of
Component, which is 0.088 at Fasharkan Surabaya supporting
and 0.167 at Fasharkan Mentigi. Henceforth, this facilities and Regular
intensity value is used in the calculation of the infrastructure training for
Technology Coefficient Contribution (TCC) both at the used in the personnel,
Sub-component stage, the component stage and the Stgi.1 | maintenance | Stgi.5 | both technical
entire Technology Component stage. and repair and
process leadership
through training
3.5 Coefficient of Technology Contribution ibncéeafing the
uage
The next step in the technometric method is the 9 Availability of
calculation of the contribution of the technology E“'f'”me“f of personnel
component in the form of the Technology Contribution ag’crz?;:(; o with
Coefficient (TCC) value. TCC is calculated using the - St9i-2 | bsp at Stgi.6 | appropriate
equation £ Fasharkan quality and
TCC = TPTHFH[BIgBO S Mentigi technical
5 : . certlfllcatlon
Where T, H, |, and O are the contribution values § Igﬁ;ﬁc;‘:'a?g;]ve n%ﬁ!gement
of each technology component, and T, H, I, O are the with injasmar system
intensity values of each technology component. (maritime training in
Based on the calculation of the contribution Stgi.3 | service Stgi.7 | accordance
value to the two Fasharkans, it can be seen that the industry) in with 1ISO 9000
Humanware Technology Component has the largest relation to the and its
gap value. This is the basis for the development of function of certification
further analysis, which is followed by a SWOT and ISM Fasharkan package
analysis with a focus on the Humanware technology S\:Iic:ﬁperatlon Increased
component. Overall, the TCC value of Fasharkan educational knowledge of
Mentigi is 0.506 while the TCC value of Fasharkan | institutions in | personnel
Surabaya is 0.6149. Stgi.4 improving Stgi.8 | through ToT
maintenance with other
. and repair gdu_cat_lonal
3.6  Gap Analysis methods institutions.
At this stage, the contribution to the Technology
Component at Fasharkan Mentigi and Surabaya will
be compared. By looking at the difference in the value Table 7. ST and WT Strategy
of the largest Technology Component, it will be used
as a Technology Component to be developed. X AL c Sl Strztitegy Al LU ST
arry ou
Table 5. Ranking of the Tech Component rep;?i/rs as
Contribution Ga . optimally as . Optimizin
P Stgi.9 pgssibleywith Stgi-11 LIE reporti%g
Technology Contribution Ranking the help of local
— gap 0 ;
Components | Mentigi | Surabaya Gap 2 Injasmar
Technoware | 0.3640 | 0.4479 | 0.0838 2 2 Meeting the
= needs of spare
Humanware | 0.5797 0.7271 | 0.1474 1 parts by
Infoware 0.5172 0.5297 | 0.0125 3 Stgi.10 | collaborating
Orgaware 0.5583 | 0.5682 | 0.0099 4 with the
surrounding
. Injasmar
From Table 3.5 it is shown that, between
Fasharkan Mentigi and Fasharkan Surabaya there is
a gap or difference in the contribution of the 3.8 ISM method
Technology Component, and the largest gap value is Procedure for using the ISM Method
in the Humanware Technology Component. a. Parameter identification

The elements that must be considered for
identification of relationships, obtained through
surveys, and expert interviews.
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b. Development of Structural Self Interaction
Matrix (SSIM)

The development of an interpretive structural
model begins with the preparation of an interaction
matrix. The matrix is compiled based on the results of
the questionnaire.

The  relationship

symbolized by

between parameters

V : The relationship of the element Ei to Ej, not
vice versa

A : The relationship of the element Ej to Ei, not
vice versa

X @ Interrelationship between Ei and Ej (can be
vice versa)

O : Indicates that Ei and Ej are not related

To then be poured in the form of a matrix, as

below

Table 8. Matrix VAXO questionnaire results

J

NO Sub Strategt ST1 | 8T2 | ST3 | 8T4 | 8T3 | ST6 | 8T7 | 8T8 | ST9 | 8T10|&T11
ST1 improvement of facilities and infrastructure v iviviv| vivi v v, vio
8T2 |Fulfllment of personnel according to DSP A ViV v vy vy vy v o|o
§T3 |Cooperation with Injasmar AlA O|X|0|X|O0|X|X|O
§T4 |Cooperation with educational institutions AlA|O 0|0|O0|X|0]|0]|0
ST |Periodic technical and managerial training AlAJX]|O X|X|X|vjo0o]|o0
§T6 |Availability of personnel with appropriate quality | A | A | 0 | O | X vio|0|0]|0
ST7 |Quality management training and certification AJA|IX|O0|X]|A X[ V]| X]0
§T8 Conducting ToT with educational institutions AlA|O|X|X|0|X /100
ST9 |Carry out repairs assisted by Injasmar AJA|IX|O0O]A|O]A XA
8T10|Meeting the needs of spare parts through callaboy A | O [ X |0 | O | O | X X A
8T11|Optimizing LK reparting o|(o0jojOo|O0|O|O|O]|V V
C. Reachability Matrix
From the self-interaction matrix (SSIM), the f. MicMac Analysis
relational indicators are converted into binary numbers Micmac analysis is used to classify
0 and 1 to get a square matrix, provided that: parameters/variables based on Driving Power and
. . : . Dependence  Power. There are 4  (four)
.1) It (i.) thg _value In S.SlM sV, (i) the Va".J? classifications/categories of parameters/variables,
in the reachability matrix is 1, and the value (j,i) namely as follows:
is 0. '
2) If (i,j) the value in SSIM is A, (j,i) the value 1) Autonomous Variable
in the rechability matrix is 0, and the value of (i,j) Independent variables, do not have high driving
is 1. power or high dependant power but are still an
3) If (i,j) the value in SSIM is X, (i,j) the value important part of the system
in the reachability matrix is 1, and the value (j,i) 2) Variable linkage
is also 1. This variable has medium importance because
4) If (i,j) the value in SSIM is O. (i,j) in the it has high driving power but also has high

reachability matrix is 0, and the value (j,i) is also
0.

Partition Level

Each parameter is partitioned by Dependence
and Driven values. lteration is done by eliminating
strategies that have a low level of driven, then iteration
is carried out again until a strategy partition is

d.

arranged.
e. ISM Construction
From the partitioned parameters and

reachability matrix, a structural model is derived,
showing the parameters at each level.
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dependent power. This can be interpreted that
the variable can drive the system but also
depends on other variables

3) Dependent Variable.

This variable has low driving power and high
dependent power. This variable is driven by the
independent variable.

4) Independent Variable

Is the most important variable. This variable has
high driving power and low dependent power,
meaning that this variable is a driving variable,
but is slightly influenced by other variables.



Table 9. value driven and dependance

X (Driven)

Y (Depend)

Stgi.1

10

Stgi.2

Stgi.3

Stgi.4

Stgi.5

Stgi.6

Stgi.7

Stgi.8

Stgi.9

Stgi.10

Stgi.11
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Dependant
Wariable

Linkage
Variable

Autonomous
Variable
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Figure 11. Strategy micmac chart
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3.9 Strategy Implementation Stages
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By iterating five times, a level is obtained for
each strategy. The strategy hierarchy is shown in

Figure 12 below.
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Figure 12. Strategy structure hierarchy

In figure 12, you can see the strategy
hierarchy at each level. The relationship between
strategies, both at the same level and between levels,
can be seen in the questionnaire related to the ISM
method. The next stage is the strategy implementation

stage.

The plan for the development stages of Fasharkan Mentigi is generally carried out in a strategic plan
(renstra) which is divided into a five-year program.

v | s
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Stgi2 |

Stgi.11]

Stgi3 |

Stzig |

Stzi. 10

Stzis |

StEi.6 |

Sigi. T |

Stgid |

Stgi.E |

Figure 13. Strategy implementation stage plan
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3.10 Roadmap

The output of this process is the formation of a
road map that explains how to estimate the time
needed to carry out the strategy.

2023

2022

Stgi.5

2025 .
@
Stgi.6. Stgi.7

Stgi.4, Stgi.s

Stgi.3, Sigi.8, Stgi.10

Sigi.1, Stgi.2, Stgi.11

Figure 14. Road Map

4 CONCLUSIONS

In this study, to obtain the expected results,
several stages were carried out, starting from the
problem identification stage, strategy formulation to
determining strategic priorities. Based on the analysis
and discussion of the several stages carried out,
conclusions can be obtained from this study, including
the following:

a. The Humanware Technology component is the
technology component with the largest gap between
Fasharkan Mentigi and Fasharkan Surabaya, with a
gap value of 0.1474. to then use a SWOT analysis on
the Humanware technology component in order to get
a strategy to increase capabilities.

b. The SWOT analysis resulted in 11 (eleven)
strategies to increase the capability of Fasharkan
Mentigi Tanjung Uban.

C. Interpretive Structural Modeling (ISM) method is
used to analyze the relationship between strategies
and provide a hierarchical level for each strategy so
that a road map can be drawn up. Produced 5 (five)
hierarchical levels from 11 (eleven) existing strategies.
The strategies that have the greatest impact are
(stgi.1) Fulfilment of supporting facilities and
infrastructure used in the maintenance and repair
process through increasing the budget and (stgi.2)
Fulfilment of Personnel according to DSP at
Fasharkan Mentigi, where these two strategies are in
the Independence quadrant, namely a strategy with a
sufficiently large Driven value. The road map is
structured based on the hierarchical level developed
by determining the implementation time of the strategy
for 5 (five) years which is written in the five-year
strategic plan.
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