Abstract

This study addresses challenges encountered by Hill Brothers, a
fruit, vegetable and liquor distribution company with a focus in

packaging operation’s 1nefficiencies. Employing DMAIC
methodology, this research aims to enhance efficacy and
efficiency. Objectives include creating Performance Dashboards,
applying Lean Six Sigma Principles, Change Management, and
providing staff training. Results within this project demonstrate
significant improvements, including reduced labor costs, enhanced
machinery utilization, and increased productivity. Automation and
Standardized operating procedures contribute to long-term
operational excellence and marker competitiveness. The study
underscores the 1mportance of systematic problem-solving
techniques like DMAIC 1n promoting continuous improvement
cultures 1n businesses.

Introduction

Hill Brothers, a leading fruit and vegetable distribution company,
faces significant challenges 1n its packaging operations, including
manual processes and underutilization of machinery. These 1ssues
impede efficiency and hinder the company’s competitiveness in
the market. This study uses DMAIC Methodology: Define,
Measure, Analyze, Improve & Control to address these problems.
Improving the efficiency of Hill Brother’s packaging area 1s a
clear goal for them. This Introduction outlines the urgent issues
they are facing, stresses how critical 1t 1s to find solutions, and
presents the research’s methods and goals. It highlights how
important 1t 1s to achieve operational excellence by focusing on
subjects like Dashboards, Lean Six Sigma Concepts, and Staff
Training. DMAIC 1n Hill Brothers aims to transform packaging
processes through the application of standardization. As part of
these implementations, Hill Brothers will embrace a data-driven
approach to decision-making in addition to looking to Automate
processes as a means of being flexible and responsive to market
demand.

Background

The background addresses challenges encountered by Hill
Brothers, specially in its packaging operations. Key i1ssues include
Manual Processes, Machinery Underutilization, and a lack of
KPI’s (Key Performance Indicators). All these problems hinder
operational efficiency. Empirical evidence i1ndicates that
methodical approaches as DMAIC can lead to notable
advancements 1n this kind of operations. Additionally emphasized
for improved decision-making and streamlined procedures are
automation and data-driven methodologies. By synthesizing
relevant findings, this section offers a concise overview of current
trends 1n packaging operations optimization, laying the foundation
for the study’s methodology and objectives.

Problem

The primary challenges faced by Hill Brothers stem from
inefficiencies in its packaging operations, characterized by manual
processes, underutilization of machinery, and a lack of key
performance indicators (KPI’s). The i1ssues hinder operational
efficiency and impede the company’s competitiveness in the
market and the value of having a packaging operation.
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Methodology

The methodology utilized to address these challenges involved the implementation of DMAIC Methodology (Define, Measure, Analyze, Improve, and
Control) principles. This systematic approach allowed for a comprehensive assessment of current processes, 1dentification of areas of improvement,
and implementation of solutions aimed at enhancing efficiency and productivity in Hill Brother’s packaging operations. The utilization of tools such as
SIPOC and Fishbone diagrams analysis helped us define key factors contributing to inefficiencies and provided structured framework for identifying
root causes and developing targeted improvement strategies.
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Results

Diving into the results, where we examine the outcomes of our
interventions and analyze their impact on Hill Brother’s packaging
operations. Utilizing statistical tools such as the t-test, we aimed to
rigorously evaluate the effectiveness of our DMAIC methodology
during the analyze phase. We took 5 samples of both operations:
Manual Packaging and Automatic Machine Packaging and took
times 1n both operations.

No. of Sample Manual Operations | Gold Pack TTK

(Minutes) 55000 (Minutes)
1 298 154
2 303 153
3 293 152
4 300 155
5 295 153

Null Hypothesis (Hy) = There 1s no significant difference in the
time taken to complete packaging tasks between manual and
machine packaging.

H 0- Ml=p2

Alternative Hypothesis (H,) = There 1s significant difference in
the time taken to complete packaging tasks between manual and
machine packaging methods.

H,: w72

Sample Sizen =5

Sample Mean Manual Packaging: x; = 297.8

Sample Mean Automatic Packaging: x, = 183.2

Standard Deviation for Manual Packaging: s; = 4.007
Standard Deviation for Automatic Packaging: s, = 1.292

(297.8 —183.2) = tvalue -76.686

\/4.0072 N 1.2922
5 5

Calculate t — value : t =

Degrees of Freedom:5+5 —2 =8

Discussion

After finding the critical t-value at the desired significance level,
for a two-tailed test (@=0.05 and with degrees of freedom of 8, the
critical t-value 1s approximately +2.306. Since the calculated t-
value 1s much larger than the critical t-value , we can reject the
null hypothesis and conclude that there is a significant difference
in packaging times. In addition, the 1mplementation of
standardized operating procedures (SOP’s) during the
improvement and control phases further contributed to the efficacy
of the packaging operations. These tools facilitated continuous
monitoring and adherence to standardized processes, enhancing
overall operational efficiency and effectiveness. The
implementation of DMAIC led to significant improvements,
including increased productivity, enhanced operational efficiency,
and improved decision-making tools for Management team. By
integrating automating packaging, standardized operating
procedures, and Dashboards, the organization achieved tangible
benefits such as higher output rates, reduced expenses, and a
culture of continuous improvement. The results underscore the
effectiveness of systematic problem-solving techniques 1n
promoting operational excellence.



