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Abstract:-This study analyses the impact of bottlenecks
in production on the organizational performance at a
conceptual level. A basic understanding was developed
from the previous studies from which Game Simulation
analysis was adopt. It was observed that identification
through fishbone diagram is an effective way to highlight
congestions. Reduction in bottlenecks along different
stages of production helps in improving organizational
performance in terms of effectiveness and efficiency. The
impact of this was found to vary with the time and stage
of the reduction and rectification process. Elimination of
nonviable activities ensures to eliminate limited capacity
which reduces capacity throughout the process
subsequently reducing profitability.

I.  INTRODUCTION

Bottlenecks in production hamper the organizational
effectiveness by increasing the cost of production, the
amount of scrap obtained during production, recycling cost,
reprocessing cost, etc along with decreasing the efficiency
of production in terms of both quality and quantity of the
output. Bottlenecks attract improper return on the capital
applied. Although it may not be possible to completely
eliminate the existing bottlenecks in the production process,
it is essential that they are identified and minimized in the
right manner and at the right time.

1L LITERATURE REVIEWS

Bottlenecks are present in all stages of production —
manufacturing, distribution fulfilment and must be
eliminated to optimally utilizing finite processing
capabilities and improve material handling systems.
Congestions  within  the existing system include
overcrowding at work stations and transportation systems
causing bottlenecks. The models in question eliminate the
problem of lack of control at the earliest. An operational
strategy for the same has been formulated by incorporating a
mixed queuing system- a closed and open queuing system, a
stochastic model that ensures to maximize the net operating
profit by proposing a quantitative decision-making model.
The maker of automobiles at low costs with the concept of
time-driven-action based costing (TDABC) using the theory
of constraints (TOC) has been discussed. Providing
adequate information regarding pressing issues like cost
control and operations incorporating cost ideas into the data
arrangement.Organizations can focus its constrained assets
on the primary issue of bottleneck operations to adequately
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explain the irregularity between singular offices and general
objects of the organization. In business process
administration, the organization drives all operation
procedures to take after three noteworthy execution pointers.
Creation arranging units are helped with applying the details
and meaning of item to the assembling cost investigation of
new item advancement. The creation and administration
units are helped with offering need to the bottleneck
operations when confronting surge orders with reference to
conveyance time. At long last, in process change, enhancing
bottleneck operations quick is the key for general benefits of
the partnership. Constant work in progress system, a closed
control system where all holders explore a circuit uniting the
entire creation line, is the center intrigue evaluates the
effectiveness of elimination ofcongestions at the roots so as
to increase production and operations capacity.The
fundamental level of work in process stock, for four basic
execution measures: the techniques and changes of time
among flights and flow time. It is observed that CONWIP is
most suited for made-to-order pull production. The
assessments are made through the possibility of a figured
bottleneck machine thereby implementing a system design
and stochastic model. This thought engages one to develop a
likeness among deterministic and stochastic systems. This
thought moreover empowers one to manage moving
bottlenecks, an issue generally overlooked. The model is
comprehensively correlated, tolerating simply constrained
means and changes of the dealing with time spreads. The
model is attempted computationally, both against existing
models and on a broad assortment of indiscriminately made
issues. Examining the setbacks of buffered ongoing lines by
identifying the sole bottleneck i.e., a lone station with a
greater mean taking care of time than each and every other
station. The examination shows that a bottleneck station
draws buffers toward it causing long ques in the upstream
production, however the optimal allocation depends on the
territory and severity of the bottleneck, and furthermore the
number of buffers available. In addition, modestly
significant unbalanced qualities in mean taking care of times
are required to shift the optimal buffer allocation away from
an equal allocation. Finally, line length appears to have a for
the most part little effect on the optimal allocation with a
given bottleneck. These results suggest that, at any rate for
the class of lines assessed, equal buffer allocations may be
perfect except for in genuinely unbalanced lines. Further, in
to a great degree unequal lines, throughput appears to be
insensitive to the allocation of buffers. Globalized transport
systems have cut costs for which systems require a flow of
information and adequate control over materials. Purposing
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to identify the several bottlenecks in the supply chain and its
prevention via computer simulation, cross training.
Nonvalue activities, minimizing change over time and
increasing number of operators will prevent stall in
production thereby reducing a stock overstock. In
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conclusion, shifting bottlenecks too become a hindrance and
must be jettisoned through system and identification of
surplus capacity, filling out the same and discovery of
material release time .as a result of the new bottlenecks
scheduling.

II1. GAME SIMULATIONANALYSIS

Acceptance sampling
Raw material - .
homogenised Forming | Drying Bisquet Bisquet
and de-aired l firing stocks
(Bisquet v
decoration) Under-glaze
decoration
v v
Final inspection Glazing
Enamel On-glaze
Finished W fiing |g | decoration | l
product A Glost firing
Table 1:Production Process for Ceramic Tableware
Process | as bottleneck - Equal Scrap Rates
(a) Before improvement
2.5% rework
2.32 reworked Revenue  £528.29
Margin £ 35.61
§8.05 G.K Totalscrap  9.51
| Total CNC  £42.68
§% scrap §% scrap CNC/Sales  8.08%
4 88 scrapped 4.63 scrapped
£19.51 CNC £23.17 CNC

Table 2: Process 1 as Bottleneck
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(b) Improving process [

2.5% rework
2.41 reworked Revenue £548 89
Capacity 91.48 OK. Margin £ 52.59
I - Total scrap 7.28
———
=57 Total CNC  £33.95
2.5% scrap 5% scrap CNC/Sales 6.19%
2.47 scrapped 4.8 scrapped
£9.88 CMNC £24.07 CNC
{¢) Improving process 2
2.5% rework 1.25% rework
.16 reworked Revenue £542.20

; Margin £ 49.51
Capacity | 90.37 OK Total scrap 7.20

=93.84 | Total CNC  £31.10
2 5% scxop CNC/Sales  5.74%
2.32 scrapped
E11.59 CNC

Table 3: Process 1 as Bottleneck as Continued from the Previous Table

Process 2 as bottleneck - Equal scrap rates

(a) Before improvement
2.5% rework 2.5% rework
2 §7 reworked 2 44 reworked Revenue  £556.10
Margin £48.01
97.56 OK. ity | 92680K | Total scrap  10.01

102.70 | Capacity
¥ =105.26 Total CNC  £44.93

CNC/Sales 8.08%

§% scrap §% scrap
5.13 scrapped 4.88 scrapped
£20.54 CNC £24.39 CNC

Table 4: Process 2 as Bottleneck

1.25%6 rework :
1.25 revworked . Revenue £556.10
Margin £ 5591
100, 05 Capacity 9268 OK Total scrap 7.38
" =10131 Total CNC  £34.40
| 2.5% scrap CHNC/Sales 6.19%
w 250 scrapped
E10L,00 CTNC £24 39 CMNC
(c) Improving process 2
2_5% rewnork 1.25% rework
2,60 reworked 1.23 reworked Revenuwe ESTT. T8
103.96 oy Mlargin £ 65.89
< Capaci Total scrap T.67
—> =106.56 Total CNC  £33.14
5.20 scrapped 2.47 scrapped
£20. 79 ChNC E£12.45 CMNC

Table 5: Process 2 as Bottleneck Continued From the Previous Table
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Process 2 as bottleneck - Differential scrap rates between processes
(a) Before improvement
3% rework 2.5% rework
3.11 reworked 2.44 reworked Revenue  £556.10
379 [ - Margin £44.73
105. % R o Total scrap  11.11
=106.90 Total CNC  £49.30
%4 scrap 594 scrap CNC/Sales B.87%%
v 6.23 scrapped 4.88 scrapped
E24.91 CNC E24.39 CNC
Table 6: Process 2 as Bottleneck with Differential Scrap Rates
(b)) Improving process 1
1.50%% rework 2_5% rework
ﬂ 1.51 reworked 2_44 reworked Eﬂcﬂu: iﬁﬁ;g
100.58 | Capacity | 97.56 OK 9268 OK T:ff‘:cw s
" _—102.09 Total CNC  £36.46
l 3% scrap CNC/Sales 6.56%
3.02
E£12.07 CMNC £24. 39 CNC
{c) Improving process 2
3% rework 1.25% rework
ﬂ 3.15 reworked 1.23 reworked Revenue £5TT. TR
Margin £ 6257
10507 Capacity 9R.7TT OK S 30 OV Total scrap B TT
=108.22 Total CMNC £3T7.56
55 i scrap CNC/Sales 6_50%a
630 2.47 scrapped
£25.22 CHC E£12.35 CMNC

Table 7: Process 2 as Bottleneck with Differential Scrap Rates Continued from the Previous Table

2.5% rework
3307 reworked

Kiln as Bottieneck

borrleneck

Losses calculated cumulatively across flatware processes before and after the

2.5% rework
3171 reworked

Total CNC after kiln

= 9664 x manufacturing cost

132266 | Capacity | 126830 OK Kiln 117166 OK
——»| =135573 CEPROIy ==
130,000
4.11% scrap 7.62% scrap
5436 scrapped 9664 scrapped
CNC = 30% x cost CNC = 100% x
manufacture cost of manufacture
Revenue max. of 132266 products — 117160 products = 91% of max. rev.
Total scrap 15100

Total CNC before kiln = 5436 x [30% manufacturing cost]

Ratio of CNC before : after kiln = 5436 x 0.3 : 9664 =1 : 5.9
Value of sales lost after the kiln = +£1M

Table 8: Cost of loss in Production Before and After the Bottleneck Process
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IV.  FINDINGS AND CONCLUSION

To conclude, the production process can be improved by
identifying and studying the loss incurred during the
production process due to the existing production
bottlenecks. The bottlenecks can be rectified using the
following principles:

e  Prior inspection

e Improvement of the bottleneck process

e Improving the process after the bottleneck

e Improving the process before the bottleneck

Identified through the Game simulation analysis adopted
from the previous research studies.

This will ensure proper quality output at right measures
from the production process.
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