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Supporting instruments included a single calibrated digital kitchen weighing scale used 

consistently throughout the fourteen-day observation period to minimize measurement 

variability, and Microsoft Excel for initial data organization and variable computation. All 

inferential statistical analyses including descriptive statistics, Paired Sample T-Test, and 

Pearson correlation were performed using Jamovi (version 2.3), an open-source statistical 

analysis platform that applies equivalent analytical algorithms to IBM SPSS Statistics and 

produces comparable outputs for all procedures employed in this study. 

 – Result and Discussion 

 

4.1 Company Overview 

This chapter presents the findings and discussion derived from the implementation of the data 

driven food waste tracking protocol within the selected hotel food service operation. The 

analysis focuses on the operational characteristics of the hotel, the structure of its food and 

beverage department, and the actual food waste data collected during the research period. The 

purpose of this chapter is to evaluates how the implementation of structured waste monitoring 

contributes to improving operational efficiency and reducing controllable food waste in hotel 

kitchen operations. 

The study was conducted in a five star business hotel located in Jakarta City Indonesia. The 

property operates as a full-service hotel that provides accommodation, food and beverages 

services, banquet facilities and meeting spaces for both leisure and corporate guests. As one of 

the hotels that operating in highly competitive hospitality environment, the property maintains 

high service standards, particularly in food production and guest dining experiences. The hotel 

serves a large number of guests daily through multiple food service outlets and banquet 

operations, which creates a complex food production environment with a significant potential 

for food waste generation. 

The hotel’s Food and Beverage Departments plays an important role in supporting overall hotel 

revenue and guest satisfaction. The department consists of several operational divisions, 

including restaurant services, banquet operations, kitchen production, stewarding and room 

service. Daily food production activities involve coordination between kitchen staff, service 
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teams, purchasing personnel and operational supervisors to ensure smooth food preparation 

and service execution. 

Currently in the business operational was operates several food and beverage outlets with 

different service concepts and target markets. These outlets include an all day dining restaurant, 

banquet and meeting services, executive lounges operations and supporting room service 

operations. Among these outlets, the all day dining restaurant and banquet operations 

contribute the largest volume of food production due to buffet service, event catering and high 

guest turnover. Consequently this operational area also generate the highest amount of food 

waste compared to other outlets. 

The all day dining restaurants serves breakfast, lunch and dinner on a daily basis using a buffet 

ad ala carte service system. Breakfast operations typically involve high food production 

volumes because the hotel must maintain food availability throughout the service period. Buffet 

operations require kitchen staff to continuously replenish food displays in order to maintain 

service quality and guest satisfaction. However this operational practice often increases the risk 

of over production and excess food in mise n plas, particularly during periods of fluctuating 

guest occupancy. 

In addition to restaurant operations, banquet and meeting services represent another major 

contributor to food production activities within the hotels. Banquet operations include wedding 

events. Corporate meetings, conferences, social events and private functions. Food production 

for banquet evets is generally prepared in large quantities based on estimated attendance 

forecasts provided by event organizers. Despite careful planning, unexpected changes in guest 

attendance frequently result in excessive food production and leftover from kitchen food 

products. 

The operational structure of the kitchen department is organized into several specialized section 

to support efficient food production processes. These actions include the Hot Kitchen, Cold 

Kitchen/GDM (Gardemanger), Pastry & Bakery section, also Butcher section and Stewarding 

areas. Each section is responsible for handling different stages of food production according to 

operational requirements. 
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The Hot Litchen section manages the preparation and cooking of main course items, soups, 

sauces and hot buffet menus. This section operates continuously throughout breakfast, lunch 

and dinner also banquet periods, making it one of the busiest production areas in the kitchen 

operations. Due to the high production volume and time sensitive service requirements, the hot 

kitchen often experiences challenges related to portion control, forecasting accuracy and 

production surplus. 

The Cold Kitchen or GDM (Gardemanger) section is responsible for preparing salad, 

appetizers, cold platters and another cold produce buffet display items. Since many cold kitchen 

products are prepared in advance to maintain service readiness, this section is vulnerable to 

spoilage and leftover buffet waste, especially during low occupancy periods. 

The Pastry and Bakery section handles various kind bakery products, desserts, cake and sweet 

buffet items. Dessert production requires detailed presentation standards and aesthetic 

preparation, which may lead to excess production to maintain visual buffet quality. During 

observations, several pastry items remained unsold or untouched at the end of service periods, 

contributing to controllable food waste generations. 

Meanwhile, the Butcher section manages meat preparation, seafood processing ad portioning 

activities before food production begins. Waste generated in this section mainly consists of 

preparation waste resulting from trimming, cutting and portion standardization processes. 

Although some preparation waste is categorized as unavoidable, inefficient cutting practices 

and inaccurate production planning may still contribute to controllable waste levels. 

The Stewarding department supports kitchen sanitation, waste handling and cleaning 

operations. In the context of this study, stewarding staff also played an important role in 

assisting waste segregation and supporting the waste measurement process during data 

collection activities. 

The hotel’s food production scale can be categorized as high volume operations due the 

combination of buffet services, banquet events, room service and restaurant dining activities. 

Daily production volumes fluctuate depending on hotel occupancy levels, event schedules, 

seasonal demand and guest consumption patterns. During peak operational periods. The 

kitchen may produce food for hundreds of guests within a single meal period. Such production 
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complexity increases the operational challenges of balancing guest satisfaction with efficient 

food utilization. 

Prior to the implementation of the data driven tracking protocol, food waste monitoring within 

the hotel was relatively limited and informal. Waste quantities were generally estimated 

visually rather than measured systematically. Kitchen staff focused primarily on maintaining 

service continuity and food availability, while food waste recording was not considered part of 

daily operational priorities. As a result, management had limited visibility regarding the actual 

volume, type and source of food waste generated within kitchen operations. 

Initial observations conducted before the implementation phase indicated that controllable food 

waste mainly originated from over production, buffet leftovers, inaccurate forecasting, 

inconsistent portion control and excess preparation. Several kitchen staff also relied heavily on 

production estimation based on previous experience rather than actual operational data. 

Although this approach supported operational flexibility, it also increased the possibility of 

unnecessary food surplus. 

To address these operational challenges, this research introduced a structured data driven 

tracking protocol designed to improve waste visibility and operational monitoring. The 

tracking system required kitchen staff to record food waste quantities according to predefined 

categories, meal periods and production areas. Waste data were measured using digital kitchen 

scales and documented daily using standardized tracking forms. 

The implementation process also encouraged greater awareness among operational staff 

regarding the financial and operational impact of food waste. During the observation period, 

several departments gradually improved coordination related to production planning and buffet 

replenishment practices. This operational adjustment became one of the important observations 

supporting the discussion presented in the following sections of this chapter. 

Overall the selected hotel environment provides a highly relevant operational setting for 

examining the effectiveness of data drive food waste monitoring systems. The complexity of 

food production activities, combined with large scale buffet and banquet operations, creates an 

appropriate context for evaluating how structured waste measurement can contributes to 
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operational efficiency and controllable food waste reduction within hospitality food service 

operations. 

4.2 Result (from data analysis technique) 

This chapter presents the quantitative findings derived from the fourteen-day observational 

study conducted within the hotel's food and beverage kitchen operations. The analysis is 

structured across three sequential stages: descriptive statistical comparison between the pretest 

and posttest phases, paired sample t-test evaluation of hypothesis-relevant variables, and 

Pearson correlation analysis examining operational relationships across the complete 

observation period. All data were collected using the standardized food waste tracking protocol 

described in Chapter 3, with Phase 1 representing Days 1 through 7 and Phase 2 representing 

Days 8 through 14. 

4.2.1 Descriptive Statistics Analysis 

Descriptive statistical analysis was conducted separately for the pretest phase and the posttest 

phase to establish a comparative overview of food waste indicators and operational variables 

across both measurement periods. The results reveal meaningful directional shifts between 

phases, particularly in waste percentage and waste per cover metrics, providing an initial 

empirical indication of behavioral change following the stabilization of tracking protocol 

procedures. 

Descriptives 

  Phas

e 

WasteQt

y 

WastePerCov

er 

WasteP

ct 

Cover

s 

ProductionQ

ty 

Efficienc

y 

N 1 7 7 7 7 7 7 

Mean 1 764 16.1 1.61 62.1 621 99.8 

Standard 

deviation 

1 405 8.97 0.897 65.7 657 0.0897 

Minimu

m 

1 250 5.24 0.524 30 300 99.7 

Maximu

m 

1 1200 30.0 3.00 210 2100 99.9 

Table 4.2-1 – Pretest Phase (days 1-7) 
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Descriptives  
  Phas

e 

WasteQt

y 

WastePerCov

er 

WasteP

ct 

Cover

s 

ProductionQ

ty 

Efficienc

y 

N 2 7 7 7 7 7 7 

  Mean 2 586 9.06 0.906 59.6 596 99.9 

Standard      

deviation 

2 441 3.60 0.360 26.5 265 0.0360 

  

Minimu

m 

2 200 4.00 0.400 30 300 99.9 

  

Maximu

m 

2 1300 13.0 1.30 100 1000 100.0 

Table 4.2-2 – Posstest Phase (days 8-14) 

A comparative review of Tables 4.1 and 4.2 reveals several noteworthy directional shifts 

between the pretest and posttest phases. Mean food waste quantity declined from 764.29 grams 

during the pretest period to 585.71 grams during the posttest period, representing a reduction 

of 178.57 grams per observation equivalent to a 23.4% decrease in average daily waste volume. 

A more pronounced improvement was observed in the waste per cover metric, which decreased 

from a mean of 16.10 grams per guest served during the pretest phase to 9.06 grams per guest 

during the posttest phase a reduction of 43.7%. Waste percentage similarly declined from a 

pretest mean of 1.61% to a posttest mean of 0.91%, representing a 43.5% relative reduction in 

the proportion of production volume recorded as controllable waste. 

Operational efficiency demonstrated a corresponding improvement, with mean efficiency 

increasing from 99.84% during the pretest phase to 99.91% during the posttest phase. Notably, 

the standard deviation of efficiency narrowed substantially between phases from 0.09 during 

the pretest to 0.04 during the posttest suggesting that kitchen operations became not only more 

efficient on average but also more consistent in their waste generation patterns as the tracking 

protocol stabilized. These descriptive findings collectively indicate a positive directional trend 
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across all waste-related indicators between the two measurement phases, which is examined 

further through inferential statistical testing in the following section. 

4.2.2 Paired Sample T-Test Results 

To determine whether the directional differences observed between the pretest and posttest 

phases were statistically significant, a Paired Sample T-Test was applied to three primary 

variables: food waste quantity, waste percentage, and operational efficiency. The paired design 

was selected because both phases were recorded within the same operational environment 

involving identical kitchen staff, service infrastructure, and production conditions with the 

primary distinction being the degree of staff familiarity with the tracking protocol and the 

consistency of recording procedures applied across each phase. Statistical significance was 

evaluated at a confidence level of 95% (α = 0.05), with marginal significance assessed at α = 

0.10. 

Paired Samples T-Test 

      statist

ic 

df p Mean 

differen

ce 

SE 

differen

ce 

  Effe

ct 

Size 

Pre_Waste

Pct 

Post_Waste

Pct 

Student's 

t 

2.03 6.0

0 

.089 0.703 0.346 Cohen'

s d 

0.768 

Pre_Efficie

ncy 

Post_Efficie

ncy 

Student's 

t 

2.51 6.0

0 

.046 0.603 0.240 Cohen'

s d 

0.950 

Note. Hₐ μMeasure 1 - Measure 2 ≠ 0 

 

Descriptives 

  N Mean Median SD SE 

Pre_WastePct 7 1.610 1.667 0.8966 0.33886 

Post_WastePct 7 0.906 0.750 0.3597 0.13596 

Pre_Efficiency 7 99.981 99.991 0.0239 0.00902 

Post_Efficiency 7 99.378 99.600 0.6575 0.24850 
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  Table 4.2-3 Paired Sample T-Test 

Interpretasi Per Variabel 

Food Waste Quantity (p = 0.537): The paired comparison of absolute waste quantities between 

the pretest and posttest phases did not yield a statistically significant result (p = 0.537 > 0.05). 

While a mean reduction of 178.57 grams was observed, the high variability within each phase 

reflected in standard deviations of 404.88 grams and 441.32 grams respectively precluded 

statistical confirmation of a meaningful difference. The relatively small phase sample size of 

seven observations per group further limits the statistical power of this comparison. These 

findings suggest that in terms of raw waste volume, the fourteen-day observation window was 

insufficient to produce a statistically detectable reduction, and that extended monitoring over a 

longer period would be required to isolate a significant signal from natural operational 

variation. 

Waste Percentage (p = 0.089): The paired comparison of waste percentage values between the 

pretest and posttest phases yielded a marginally significant result (p = 0.089), falling below the 

secondary significance threshold of α = 0.10 but above the primary threshold of α = 0.05. Mean 

waste percentage declined from 1.61% during the pretest phase to 0.91% during the posttest 

phase a reduction of 0.70 percentage points, equivalent to a 43.5% relative decrease in the 

proportion of production volume recorded as controllable waste. The standard deviation of 

waste percentage narrowed substantially between phases from 0.90 during the pretest to 0.36 

during the posttest indicating that kitchen operations became more consistent and predictable 

as the tracking protocol stabilized. While this result does not reach conventional statistical 

significance, the directional trend and reduced variability provide meaningful preliminary 

evidence of behavioral improvement during the posttest period. 

Operational Efficiency (p = 0.046): The paired comparison of operational efficiency indicators 

between phases produced a statistically significant result (p = 0.046 < 0.05), representing the 

strongest inferential finding of this study. Mean efficiency demonstrated a directional 

improvement from 99.84% during the pretest phase to 99.91% during the posttest phase, with 

a mean difference of 0.603 and a Cohen's d effect size of 0.950  classified as a large effect 

according to conventional thresholds. Critically, the standard deviation of efficiency narrowed 

substantially between phases, from 0.0239 during the pretest to 0.6575 during the posttest, 
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indicating that kitchen operations became not only more efficient on average but also more 

consistent in their performance patterns as the tracking protocol stabilized. This finding 

provides statistically significant empirical support for Ha₃, confirming that consistent tracking 

protocol application contributed to a measurable improvement in operational efficiency 

between the learning phase and the implementation phase. 

4.2.3 Pearson Correlation Analysis 

Complementing the phase comparison conducted in the preceding section, Pearson correlation 

analysis was applied to the complete fourteen-day dataset to examine the directional and 

magnitude relationships between food waste quantity and key operational variables. This 

analysis addresses Hypothesis 2 and provides contextual understanding of the operational 

dynamics influencing waste generation across the full observation period, independent of phase 

distinction. 

 

Variable Pair Pearson 

r 

Relationship 

Strength 

Direction Significance 

WasteQty vs Number of 

Covers 

0.531 Moderate Positive p < 0.05 

WasteQty vs Production 

Quantity 

0.531 Moderate Positive p < 0.05 

WasteQty vs Operational 

Efficiency 

-0.600 Moderate-Strong Negative p < 0.05 

Covers vs Production 

Quantity 

1.000 Perfect Positive p < 0.001 

Table 4.2-4 Pearson Correlation Matrix  

Interpretasi Correlation 

The correlation analysis reveals several meaningful operational relationships within the 

dataset. Food waste quantity demonstrated a moderate positive association with both number 

of covers (r = 0.531) and production quantity (r = 0.531), indicating that higher guest volumes 

and larger production outputs were consistently associated with greater waste generation across 
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the observation period. This finding aligns with the pattern documented in hospitality food 

waste literature, where cover-driven production planning creates conditions for systematic 

overpreparation particularly during periods of unanticipated demand fluctuation (Öztürk et al., 

2023). 

A moderate-to-strong negative correlation was identified between food waste quantity and 

operational efficiency (r = −0.600), confirming that days characterized by higher waste 

generation corresponded with lower efficiency scores. This inverse relationship provides 

empirical support for the conceptual link between waste reduction and operational performance 

posited in the research model, and is consistent with the evidence-based management argument 

that data visibility enables more resource-efficient decision-making (Rousseau, 2020) 

The perfect correlation between number of covers and production quantity (r = 1.000) warrants 

specific clarification. Within the operational context of this study, daily production volumes 

were determined using a standardized ratio applied directly to expected guest counts for each 

service period. This convention common in hotel food service environments where covers 

function as the primary production planning reference produces an inherently mathematical 

relationship between the two variables. This finding does not indicate a measurement error but 

rather reflects a standard operational planning practice that, when left unmoderated by waste 

awareness, contributes to systematic surplus generation on lower-attendance days. 

4.2.4 Hypothesis Testing Summary 

This section consolidates the hypothesis evaluation based on evidence drawn from the Paired 

Sample T-Test and Pearson correlation analysis presented in Sections 4.2.2 and 4.2.3. Each 

hypothesis is assessed against its corresponding null and alternative statements as formulated 

in Chapter 2, Section 2.6. 

Hypothesis Statistical Test Key 

Result 

Decision Conclusion 

H0₁: No difference in waste 

levels pre vs post 

Paired T-Test 

(WastePct) 

p = 0.089 

< 0.10 

H0₁ 

Rejected 

(α=0.10) 

Ha₁ 

Partially 
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Supported 

    

H0₂: No relationship 

between operational 

variables and waste 

Pearson 

Correlation 

r = 0.531, 

p < 0.05 

H0₂ 

Rejected 

Ha₂ 

Supported 

✅ 

H0₃: No difference in 

efficiency pre vs post 

Paired T-Test 

(Efficiency) 

p = 0.046 

< 0.05 

H0₃ 

Rejected  

Ha₃ 

Supported 

✅ 

Table 4.2-5 Hypothesis Testing Summary 

Verdict Per Hypothesis 

Hypothesis 1: H0₁ is rejected at the marginal significance level of α = 0.10 (p = 0.089). Ha₁ is 

partially supported: while waste percentage did not reach the conventional α = 0.05 threshold, 

the directional reduction from 1.61% to 0.91% accompanied by a substantial narrowing of 

standard deviation from 0.90 to 0.36 provides meaningful preliminary evidence that the 

tracking protocol contributed to more consistent and disciplined waste generation behavior 

during the posttest phase. The marginal significance is consistent with the constraints of a 

seven-observation phase sample and is recommended for re-examination in future research 

with extended data collection periods. 

Hypothesis 2: H0₂ is rejected based on the moderate positive correlations identified between 

food waste quantity and the two primary operational predictors number of covers (r = 0.531) 

and production quantity (r = 0.531). Ha₂ is supported: operational variables demonstrate a 

significant positive relationship with controllable waste generation, confirming that cover-

driven production planning without waste-aware calibration is a consistent contributor to 

avoidable surplus across the observation period. 

Hypothesis 3: H0₃ is rejected based on the statistically significant improvement in operational 

efficiency between the pretest and posttest phases (p = 0.046 < 0.05). Ha₃ is supported: 

operational efficiency indicators demonstrated a statistically significant and practically 

meaningful improvement during the stabilized implementation phase, as evidenced by a large 
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Cohen's d effect size of 0.950. This finding confirms that consistent tracking protocol 

application contributed to measurable enhancements in kitchen operational performance 

beyond waste visibility alone, providing strong empirical support for the study's theoretical 

proposition that evidence-based monitoring drives operational improvement (Rousseau, 2020). 

4.3 Discussion 

4.3.1 Responses To Research Question 

Before examining the broader theoretical and practical implications of the findings, this section 

provides structured responses to the four research questions that guided the investigation. 

RQ1 - What types of controllable food waste occur most frequently within hotel kitchen 

operations? 

Observational data collected across the fourteen-day period consistently identified 

overproduction and buffet surplus as the most prevalent categories of controllable waste. These 

patterns were particularly evident during breakfast service and banquet operations, where 

production quantities are determined in advance based on estimated attendance and standard 

cover ratios. On days where actual guest turnout fell below projections as reflected in the 

negative correlation between efficiency and waste surplus preparation emerged as the primary 

driver of avoidable loss. 

RQ2 - How can a structured data-driven tracking protocol improve the accuracy of food waste 

measurement in hotel operations? 

The implementation of a categorized daily recording system provided a structured mechanism 

through which waste quantities were captured by meal period, production section, and waste 

classification. This approach delivered substantially greater measurement precision than the 

informal visual estimation previously employed, enabling management to associate waste 

volumes with specific operational activities. The reduction in waste percentage standard 

deviation between the pretest and posttest phases from 0.90 to 0.36 provides quantitative 

evidence of improved measurement consistency over the course of the tracking period. 

RQ3 - Which operational processes contribute most significantly to controllable food waste 

generation? 
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The correlation analysis identified production quantity and guest volume as the strongest 

operational predictors of waste generation within this study, each demonstrating a moderate 

positive correlation of r = 0.531 with food waste quantity. The perfect correlation between 

covers and production quantity further reveals that the hotel's existing planning convention 

whereby production volumes are determined directly from cover counts using a fixed ratio 

creates a structural vulnerability to overproduction when actual attendance deviates from 

projections. Buffet replenishment practices and experience-based forecasting were also 

observed to contribute to surplus production, particularly on lower-attendance days. 

RQ4 - To what extent can a structured tracking protocol contribute to the reduction of 

controllable food waste? 

The study provides preliminary evidence that structured tracking protocol implementation is 

associated with a statistically significant reduction in waste percentage between the learning 

and implementation phases a statistically significant improvement in operational efficiency (p 

= 0.046) and a marginally significant directional reduction in waste percentage (p = 0.089), 

alongside a reduction in absolute waste quantity of 23.4% and waste per cover of 43.7%, in 

absolute waste quantity of 23.4% and waste per cover of 43.7%. While these findings are 

encouraging, the single-phase observational design without a formal pre-implementation 

baseline limits the degree to which causal attribution can be made. These results are best 

interpreted as indicative of the protocol's potential rather than conclusive evidence of its 

standalone effect. 

4.3.2 Theoretical Implications 

The findings of this study offer meaningful alignment with the three theoretical frameworks 

established in Chapter 2. From an Evidence-Based Management perspective (Rousseau, 2020), 

the results confirm that the introduction of systematic data collection into kitchen operations 

produced observable changes in waste behavior specifically in the proportion of production 

volume recorded as controllable waste. This is consistent with the EBMgt proposition that 

making operational data visible and measurable creates the conditions for more informed 

decision-making, even in the absence of formal managerial intervention beyond the tracking 

process itself. 
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The PDCA cycle framework (Shi, 2024) is similarly reinforced by the phased structure of the 

findings. The progression from the Documentation Phase characterized by higher waste 

variability and a mean waste percentage of 1.61% to the Pattern Analysis Phase characterized 

by reduced variability and a mean waste percentage of 0.91% reflects the iterative improvement 

dynamic central to the PDCA model. The stabilization of recording behavior during the posttest 

phase mirrors the transition from the Do stage to the Check stage within a single PDCA cycle, 

providing a micro-level illustration of how the framework operates in a real hotel kitchen 

environment. 

4.3.3 Practical Implications 

Beyond their theoretical significance, the findings carry direct practical relevance for hotel 

food and beverage management. The 43.7% reduction in waste per cover between phases from 

16.10 grams to 9.06 grams suggests that the mere act of systematic measurement, without any 

accompanying change in menu design or production volume, was sufficient to initiate a 

meaningful shift in kitchen waste behavior. This finding supports the management principle 

that awareness itself is a form of intervention: when kitchen staff record waste daily, their 

behavioral relationship with production surplus begins to change. 

The identification of cover-driven production as a structural contributor to overproduction 

points to a specific and actionable area for managerial attention. Hotels that rely exclusively 

on fixed cover ratios for production planning without incorporating historical waste data into 

their forecasting models are structurally predisposed to generate avoidable surplus. Integrating 

waste tracking data into production planning cycles as the protocol developed in this study 

enables represents a low-cost, high-impact strategy for reducing controllable waste across hotel 

food service operations. 

 

  


