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Abstract: 
 

The present analysis describes the processes and methodology applied, over the adjustment of a 
Total Plant Management instrument, along the Fast Food service, manufacturing scenario in 
Honduras, who pursuits performance enhancement in the form of Equipment Availability. 

 It is worth mentioning, that this research resembles the first approach towards the evaluation of 
the TPM Best Practices accomplishment on the Honduran Fast Food Industry, where after this 
first stage, this study must proceed to perform the following: 

• The implementation of this questionnaire. 
• The verification of the correlation between the independent variables defined as: 

Advanced Manufacturing Technologies (AMT), Just-in-time manufacturing,  Group 
Management (GM) and Computerized Maintenance Management Systems (CMMS); 
over the independent variable defined as performance (where availability is it´s only 
dimension taken into consideration). 

• Different approaches helded among the correlated data, within the regional and global 
TPM trends. 

Parting from the mentioned above, this study describes the instrument theoretical support, as 
well as the nature of its adjustments, to the Honduran context. 
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Introduction: 

 
The performance standards constant evolution, as well as the industries new demands, pushes for 
the proper identification of new performer enhancers defined as “best practices”, as well as for 
the adequate identification of those companies that are accomplishing these new trends across 
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the globe (Bamber, 1999). Where parting from the previously stated, it is of great importance for 
the Latin American Manufacturers (LAM) to answer the following interrogation: What are the 
Latin American Best Performers (BP) doing differently than their competitors? A short response 
to this question, may be supported by the fact that, most of the BP´s in Latin American 
Manufacturers do what all cautious manufacturers around the globe are doing; the development 
of process automation, although, they just do it for a longer time period, in combination with a 
defined focus upon the employee motivational status and behavioral record (FTI, 2015). 

Why does this happen? various literature and tests over this topic, suggest that the acquirement 
of various technological and administrational plant skills, represents the  most stress-free duties 
among the primary processes required for any certification, quality upgrade or performance 
enhancement, while changing the employees behaviors, takes time and it is far more difficult to 
regulate (Imai, 1986), And among the most common mistakes that many organizations also fail 
to see, is that Plant maintenance performance enhancement, is driven mostly by the regulation of 
work processes and not only by technology (Maggard & Rhyne, 1992). 

Parting from the above, it is worth mentioning that the present analysis, focuses on the 
identification and description of the contemporary TPM Overall Equipment Effectiveness best 
practices that are really taken into consideration by the Latin American manufacturers, along the 
Plant Maintenance (PM), by contrasting the different literature and empirical evidence along this 
subject, that may describe the PM evolution along the Latin American manufacturing ambience 
and thereby, testing capturing the most common variables that alter the equipment availability on 
different ambience, particularly along the fast food industry (Dean, 1999). 

 Stating that one of the central points of this study, will be sustained parting from the non-
mathematical model, defined by the plant maintenance specialists Christer Idhammar (RISI, 
2005), who affirms that the key to an optimized Overall Equipment Effectiveness (OEE) 
accomplishment, is based upon 3 core variables: 

OEE = A x P x Q. 

This non-mathematical formula describes the key assets, that every Plant Manager needs  to take 
into consideration, will upgrading any plant maintenance process, modeled by Christer 
Idhammar and proven by D. J. Edwards and Gary Holt (Edwards & Holt, 2002), were essencialy 
4 topics are to be considered along each variable of the:  

OEE= Overall Equipment Effectiveness = Process Improved Reliability 
A = Availability.which assembles the operating time by the planned production time cycle = Equipment Readiness. 
P = Performance, which assembles the produced parts and the ideal cycle time, related to the operating service time 
= Quality protocol Execution. 
Q: Employee Maintenance Protocol Acceptance = Quality Decisions 
 

Where this indicators are calculated by the usage of the following formulas: 



• Overall Equipment Effectiveness (OEE) = Actual Input/Planned Output 
• Availability= Operating time/ Planned Production time 
• Performance = Parts produced * ideal cycle time/operating time 
• Quality = Good units / Parts Produced 

 

By revising the various ambiences that were evaluated by the D. Edwards, Gary Holt and Frank 
Harris Analysis, it is worth mentioning, that in order to evaluate the Overall Equipment 
Effectiveness (OEE) and eventually process upgrade in cost reduction strategies, the variables 
that must be taken into account are the: Just in Time Manufacturing indicators, The Advanced 
Manufacturing Technologies (AMT) acquisition, Coaching pertaining to Group Management and 
Computerized Maintenance Management System Costs, contemplated on the model displayed 
below, which is an interpretation based upon the incidence of these variables over the plant 
equipment availability (Hair, 1998). 

 

Figure No 1  Availability enhacement, upon TPM primary Best Practices  

 



Source: Self Interpretation of the theoretical articulation upon the Christer Idhammar 
Performance Enhancer model and D. Edwards, Gary Holt and Frank Harris Cost Reduction 
Model 

In this study, the articulation of the Christer Idhammar Model and the D. Edwards Cost 
Reduction perceptions, are bonded, in order to test if the equipment availabilty is altered by the 
CMMS, GM, JIT and AMT practices and in what proportion, by understanding that the Overall 
Equipment Enhancement, encounters 3 dimensions:  

• Quality upgrades 
• Performance Enhacement 
• Equipment Availability Enhancement (Focusing only on the Equipment Availability 

scenario). 
 

Theoretical Approach: 
 

The concept of Equipment Availability Plant Maintenance Protocols (EAPMP), can be evaluated 
from a three way perspective: The Japanese Total Plant Maintenance (TPM) version, as well as 
the American perspective and a third appreciation that combines both points of view (Japanese 
and American) modeled since the 1980´s by several scholars, mainly P. Wilmott and S. 
Nakajima (Nakajima, 1988). 
 
When referring to each approach, it is worth stating with the Japanese appreciation, where the 
Total Productive Maintenance (TPM), refers to the synergistic relationship among all 
organizational functions, particularly between production and maintenance, in order to 
continuously improve operational efficiency (Hartman, 1992). 
 
On the other hand, while observing the North American approach, towards EAPMP, the TPM 
reflects a profound partnership between the maintenance protocols as well as in the improvement 
of product quality, with an emphasis on the reduction of manufacturing costs and an overall state 
of equipment maintenance and a profound pursuit on upgrading the plant performance 
manufacturing standards (particularly a over the performance enhancement of machines and 
processes) (Gilbert & Finch, 1985). Nonetheless the third view takes part form the articulation a 
various Japanese and American Scholars, whose´s  agreement, consider 3 common goals that all 
TPM application must include: 

• Zero Defects 
• Zero Accidents 
• Zero Breakdowns 

 
It is worth mentioning that this study will base its literature and empirical review mainly upon 
the Japanese perspective (Patterson & Kennedy, 1995), who considers that the TPM core 
features that pursuit the equipment availability, which are: 

• Focused Improvement. 
• Autonomous Maintenance 
• Early Equipment Maintenance 



• Planned Maintenance. 
• Plant Maintenance Coaching/ Training Courses. 

 
For instance, when exploring the first pillar, defined as Focus Improvement pillar, it is of great 
importance to consider that this key PM feature, is basically conformed upon 2 dimensions: 
technical breakdown analysis and counter measures against major production losses (Chang & 
Tsang, 2000). Therefore, focused improvement emphasizes on the setting up of optimal 
conditions for the functioning and maintenance of equipment capabilities (Shenoy, 1997).  
 
While referring to the Autonomous Maintenance pillar, it is of great importance to consider that 
when evaluating the execution variable, all operators are responsible on the evaluation their own 
equipment  (Imai, 1986), focusing on seven main tasks: A). Initial cleaning and restoration of the 
equipment B) Identify the source of contamination/areas difficult to clean C) The establishment 
of cleaning and lubrication standards D) Undertake overall inspection E) Abide by the 
Autonomous Schedule and Standards F) Autonomous Supervision to achieve continuous 
improvement (Robbins, 2003). 
Besides mentioning the autonomous maintenance pillar, it is of great importance to define the 
execution activities, described by C. Idhammar, that directly articulate with the 3 dimensions of 
the Early Equipment maintenance (RISI, 2005), who need to be supported by the PM executor, 
while performing the BP´s, such as the: Development Planning, Lifecycle Costing, and 
Maintenance Prevention Design (Heintzelman, 1976). 
 
Finally, while referring to Planned PM, it is of great importance to segregate the different 
dimensions to which plant maintenance administration may be divided, who are: predictive 
planning, preventive planning and specific maintenance breakdown response protocols (Shirose, 
1992). Where the execution key performance indicator mainly relays on the specific maintenance 
breakdowns, due to the fact that they contemplate a more precise categorization of the different 
phenomena’s that may really occur on the plants PM landscape (Mcadam & Mc Geough, 2000). 

 
Plant Maintenance Evolution: 

 
As customers’ requirements evolve, so does the contemporary production technologies in order 
to match these standards, in a recurrent path that continuously liberates new production tools, 
techniques, processes and protocols,  that have the potential for changing more than the way 
products are manufactured, in fact, these new tools may change the entire production function, 
including the maintenance protocols (Chapman, 1988).  
 
It is worth mentioning that the Advanced Manufacturing Technologies (AMT), who depict the 
essence of the new production technologies, such as flexible manufacturing systems and 
computer aided manufacturing, are now able to replace physical and mental human effort 
(Helffgott, 1988), as a matter of example, the supervisory computer control systems, who 
automatically schedule, select part-programs and tool breakage (among other tasks), compensate 
for tool wear and perform self-diagnostics, used around the globe as a key tool for performance 
enhancement.  
 



Parting from the above, one may infer that the AMT besides, supporting regular primary and 
secondary activities, it also requires from TPM best practices, who include the core sophisticated 
task of giving maintenance to it (Gitz, 1992). Despite the previously mentioned, in plants where 
the AMT is in use, the potentially costly consequences of equipment problems also represent 
greater attention that must be directed toward the prevention of these phenomena and the 
articulation (Chapman, 1988). 

Methodology 
 

In order to create a trustable TPM mechanism, that could evaluate the rate at which the Plant 
Maintenace Protocols, AMT´s application and JIT manufaturing practices alter the Overall 
Equipment Enhancement upon the Honduran Fast Food Sector. A linear process was defined in 
order to accomplish the previously mentioned, described below, obeying the Roberto Hernandez 
Sampieri investigational protocols (Sampieri, 5ta Edición). 

The different processes that were undergone along the adjustment of a TPM basic instrument, 
over the JIT, AMT and CMMS practices across the Honduran Fast Food service manufacturing, 
were the following: 

• A literature compilation of the most relevant theoretical and empirical approaches, related 
to the TPM theme. 

• The detection of the most sensitive variables along the Honduran Fast Foods, that are 
contemplated by the most significant TPM studies. 

• The adjustment and of the core questionaries, established outstanding scholars and 
industrials, through the use of the Delphi Method. 

• The testing of the edited questionnaires, who were applied to 37 small and medium Fast 
Foods on the honduran Fast Food sector, in order to determine it´s reliance. 

Results 
 

Since the main objective of this analysis is based upon the creation of an instrument, that 
considered the TPM core BP´s over the OEE, it is of great importance to present the indicators 
generated by a statisc test, done over each variable of the model, that truly demonstrated to be 
instruments reliability. Who were processed with use of the SPSS software and obtained the 
following: 

Advanced manufacturing technologies (AMT):             Just-in-time manufacturing: 



  

 

Use of Teams:                                                                        Use of CMMS systems 

 

 

Equipment Availability 

 

Each box defines the variable reliability, with the aid of the Alfa Crombach indicator, 
nonetheless, when testing the variable defined as Group Management (Use of Teams) the Alfa 
indicator stated that this variable required a deeper adjustment in order for it turn from 0.3 alfa 
crombach to a 0.72 alfa. 

 
Conclusions 

 
Parting from the literatura compiled The development of this instrument unveiled that BP´s 
Overall Equipment Enhancement trends can be classified into 3 groups: Availability, 
Performance Upgrading, Quality Enhacement. 



The core OEE enhacers around the TPM BP´s are the : ATMS´s, CMMS´s, GM´s and the JIT 
manufacturing practices. 

The D. Edwards and the Christer Idhammar models, may be articulated into the TPMs 
perspective along the Fast Food Industry, reflecting production and maintenance cost reduction 
empirical evidence. 

Finally, it is of great importance to infer that the Fast Food industries main benefit, from the 
application of the TPM BP´s, is the equipment availability issue. 
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Appendix 

 
The Instrument, that was created, with use of theoretical and statistical inputs, that contains 5 
layers of theoretical issues, that need to be compiled, in order for the whole model to be 
proved. Containing 4 independent (AMTS, CMMS, GM, JIT) variables versus one independent 
element (Availability). 

Advanced Manufacturing Technologies Variable NOT ALL USED 
MODERATELY 

USED 
EXTENSIVELY 

1 2 3 4 5 

Computer-aided Design (CAD)                1 2 3 4 5 
Numerical Control (NC) 1 2 3 4 5 
Industries Absorbed Technological trends   1 2 3 4 5 

 

Just-in-time manufacturing Variable GREATE
R THAN 
20% 
DECREA
SE 

DECR
EASE 
5 to 
20% 

VIRTUALL
Y NO 
CHANGE 

5 TO 
20% 
DECRE
ASE 

GREATER 
THAN 20% 
DECREASE 

Number of Suppliers 1 2 3 4 5 
Size of deliveries from suppliers 1 2 3 4 5 
Length of Production runs 1 2 3 4 5 
Number of Total parts 1 2 3 4 5 



Amount of buffer stock 1 2 3 4 5 
 

Use of Teams/ Group Management NO
T 
ALL 

USED 
MODERATEL
Y 

USED 
EXTENSIVEL
Y 

1 2 3 4 5 
Day-to-day maintenance work schedules or equipment repair needs 1 2 3 4 5 
Equipment modification projects or proposals to improve operating 
and/or maintenance Performance 

1 2 3 4 5 

Long-term equipment replacement or technology design and upgrade 
decisions 

1 2 3 4 5 

 

Use of Computerized Maintenance Management 
Systems 

NOT ALL 
USED 

MODERATELY USED EXTENSIVELY 
1 2 3 4 5 

Work-order planning and scheduling 1 2 3 4 5 
Preventive-maintenance and planning and scheduling 1 2 3 4 5 
Predictive maintenance data analysis 1 2 3 4 5 
Equipment failure diagnosis 1 2 3 4 5 
Equipment repair history 1 2 3 4 5 
Equipment parts list 1 2 3 4 5 
Manpower planning and scheduling 1 2 3 4 5 
Inventory control 1 2 3 4 5 
Spare parts requirements planning 1 2 3 4 5 
Material and spare parts purchasing 1 2 3 4 5 
Maintenance budgeting 1 2 3 4 5 

 

Equipment Availability 

Less than 
20% of the 
hours used 

per year 
From 21 to 79% of the 

hours used per Year 
From 80 to 100% of the 

time per year 
1 2 3 4 5 

Maintenance first-line operators 1 2 3 4 5 
Craftworkers 1 2 3 4 5 
Supervisors 1 2 3 4 5 
Other Maintenance Employees 1 2 3 4 5 
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