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In today's industrial landscape, enhancing productivity in manufacturing sectors, particularly in
automated continuous industries, has gained paramount importance. This paper introduces an
innovative data-driven reward and penalty system designed to boost productivity. The proposed
approach targets agile and team-based performance evaluation, focusing on key indicators such as
downtime adjustments, stoppages, rework, and process non-conformities. This methodology is
founded on systems thinking and a team-oriented approach, aiming to create a holistic view of
operational efficiency. The core of this system lies in its unique integration of statistical methods,
specifically entropy and PROMETHEE (Preference Ranking Organization Method for Enrichment
Evaluation) techniques. This combination allows for dynamic weighting of performance indicators
in each time period, enabling rapid identification of performance fluctuations and highlighting areas
requiring process improvement or correction. By employing this data-driven approach, the system
provides a responsive and adaptive framework for continuous improvement. To validate its
effectiveness, the system was implemented in a heating radiator manufacturing plant. The
implementation process was carefully structured, with an initial three-month period followed by a
three-month validation phase. The system's direct impact on human capital was evident, fostering
team cohesion and promoting a collective mindset among employees. The results of this
implementation were significant and multifaceted. After the six-month trial period, the plant
witnessed a remarkable 22% increase in production output. This substantial boost in productivity
was accompanied by a 20% reduction in failure rates, indicating improved process reliability and
efficiency. Furthermore, the rate of defective products decreased by 1.5%, reflecting enhanced
quality control measures. Perhaps most notably, the plant's process audit score saw a significant
improvement of 21.5%, demonstrating a comprehensive enhancement in overall operational
standards. These impressive outcomes underscore the effectiveness of the proposed system in
driving tangible improvements across multiple facets of manufacturing operations. The success of
this implementation not only validates the theoretical framework but also provides a practical
blueprint for other industries seeking to optimize their productivity and quality metrics. By
leveraging data-driven insights and fostering a team-oriented culture, this innovative approach
presents a promising solution for manufacturers aiming to stay competitive in an increasingly
demanding industrial landscape.
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Definition of the incentive budget

productivity improvement

Assessment of the current state and
identification of opportunities for

Evaluation of human resource impact on
achieving organizational objectives.

Budget allocation and target
setting are typically conducted
at the beginning of the fiscal

vear.

¥

Definition of Team KPIs List of Performance Indicators:

OEE and the productivity
a team-oriented focus

Definition of indicators aligned with

P Production Rate (meters per hour), reflecting
compliance with the production scheduling

triangle, with =

v

Downtime due to mechanical, electrical, and

Definition of Indicator Acceptance Criteria

utility-related failures.

Rework rate resulting from non-conforming

In alignment with historical data, products.

process and equipment Capabil_il'y. and Process nonconformity derived from internal
the defined operational strategies

audit results, including compliance with work

Structures of data recording &control } instructions, procedure implementation.
- - e adherence to 58 principles, and timely and
Design and development of - T~ accurate data recording.
data_ Iecofding forms. No _—" Do data recording \‘“\
Assignment of data entry and - > ~
AP .- 1d control structures b
control/verification e ist? o
responsibilities, preferably Sy cxasty 7
through a team-based N T
approach. BRe
Establishment of system-based w Yes
dga;;g:‘f;rg:;ﬁ;;giil;:gs;;gl“-‘ Periodic evaluation of team performance _6) Theiv ev%lluationnpeiiOd is
G Foa - K T preferably quarterly;
f:ogtln:lous mtﬁmtp%r}lg,gif Measurement and review of indicators at — however, during the
indicators with visibility for . : ; >
the end of the evaluation period initial i i
fhie entiterteam. p initial implementation
v phase, a monthly
/// ““‘\\ cva]u:_]tion may be more
— T effective
Holding a team meeting No ///’ Is the team \\\
- R
L

to perform root cause ~—
analysis of performance s

. z - eligible for
Conducting a team meeting & i

~.__ reward or penaltv _—

- \\ //
d to def -
gaps and to define ? Yes

improvement actions

Total of reward /penalty for team

A indicators, the performance

Aatarminad
|

Based on the impact coefficients of the

and the total reward or penalty amount is

score is calculated

h 4

Amounts of reward /penalty for members

Based on the weights obtained from the
PROMETHEE method, the individual reward
or penaltv amount is calculated

v

Presentation of performance scorecards to members

Preparation of individual performance scorecards
including skill level (comparative assessment),
individual contribution to team objectives, and
documented financial and non-financial incentive
and development plans defined by management.

O
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Indicators (Affecting Productivity)

Options (Team Members)

Setup Reduction Time

Stoppages

Rework

Process Deviation

Production Schedule Attainment

Production

Electrical Maintenance
Mechanical Maintenance
Facilities Maintenance

Quality Control
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Indicator Title Responsibles Reward Penalty Evaluation Method
Criterion Criterion
Production Schedule o
93% 89% Records / Statistics
Attainment ;
Production, Officer / Quality
Setup Reduction Time Maintenance, 10% 15% Assurance
Stoppages Quality Control 2.5% 3% )
Rework 15% 2% / Audit documents
Process Deviation 300 300
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. Process Setup
Alternatives Deviation Stoppages Reduction
Rework Time
Production 0.26 0.32 0.21 0.54
Electrical Maintenance 0.23 03 03 0.16
Mechanical Maintenance 0.26 0.22 0.38 0.21
Facilities Maintenance 0.13 0.06 0.08 0.01
Quality Control 0.13 0.10 0.03 0.08
Lasld 03919556 W99y =955 F Jgu
Alternatives Pr(?ce.s S Stoppages Setup R.eductlon
Deviation Time
Rework
Production -0.35 -0.36 -0.33 -0.33
Electrical Maintenance -0.34 -0.36 -0.36 -0.30
Mechanical Maintenance -0.35 -0.33 -0.37 -0.33
Facilities Maintenance -0.26 -0.16 -0.21 -0.04
Quality Control -0.26 -0.23 -0.11 -0.20
Sum of Column -1.56 -1.46 -1.37 -1.20
Ej 0.97 0.9 0.85 0.74
Ej-1 0.03 0.1 0.15 0.26
wj 0.06 0.18 0.28 0.48
Sl 3o & (i 5395 B 5 35 S5 & o ST 4 33l
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(15)

r, = 1402812

n=Ewrp,
r, = 2418766.

75 = 903045 . 1, = 275378
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Reward Amount Score Period Ranking indicator
0.4*2418765=967506 4/10 6.9 Setup Reduction Time
0.4*1402812=561125 4/10 1.53 Stoppages
0.34*903044=307035 4/12 1.18 Rework

0.5*275380=137690 6/12 168 Process Deviation

Yool Ghgy saddse 29,5 s f Jgus

Component Weight(s) q- -qt q- q+ Alternatives
53% 53% 0.05 0.58 Production
16% 16% 0.12 | 0.28 Electrical Maintenance
23% 23% 0.11 0.34 Mechanical Maintenance
3% -50% 0.51 0.01 Facilities Maintenance
5% -43% 0.45 0.02 Quality Control

0955 [ sLael 51 Qo sl IS ol amwlxne ¥ Jguar

3:;;:5 Dl;l;f(;;:is(fn Rework Stoppages Setupjl}i Ie:leuction Alternatives
1045878 72975 162729 297396 512778 Production
315737 22030 49126 89780 154801 E-Maint.
453872 31668 70618 129059 222526 M-Maint.
59201 4131 9211 16834 29025 Fac. Maint.
98668 6884 15352 28056 48375 QC
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