Ecomspaces: Warehouse Workflow Optimization
Abstract
The Optimized Brain E-Spaces will provide consultation and
analysis for Ecomspaces, a company based in Atlanta, GA. By
implementing Industrial and Systems Engineering concepts and
knowledge gained, most notably six sigma tools and the DMAIC
process, our key focus was to better utilize the facility floor
space to improve productivity, optimize the workflow by
standardizing safety and maintenance procedures, and create
benchmarks for the current state of the operation needed for
continuous improvement.

Objective
To amplify the overall organization facility layout to utilize the
warehouse space optimally and effectively by reducing 3% of the
junk/waste space then develop SOPs to increase safety, maintain
warehouse conditions, reduce human error, and lag time in KPIs.
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Initial Warehouse Layout
The focus of this project will be to apply lean six sigma concepts and methodologies
to the facility to develop sustainable and scalable systems for Ecomspaces by
regaining wasted floor space in the warehouse. Based upon initial assessment of the
warehouse 2020.82 ft2 of the total 11309.15 ft2 was occupied by excess clutter and
waste. The lack of standardization and organization within the facility meant that
Ecomspaces was unable to expand their operations to accommodate for an increasing
client base. By regaining floor space within the
warehouse, Ecomspaces can continue to grow
their business and create a safe workspace.

Three major SOPs were developed for Ecomspaces to utilize on
their continued path of improvement. Ideally, these documents
will provide Ecomspaces a reliable and efficient way to
maintain cleanliness by producing results that increase safety,
organization, and can result in a higher quality of service to the
customers. SOPs can be revised and updated as they see fit.

Figure 7 – SOPs Template

Literature Review
Our goal was to research and review scholarly articles,
technical documents, analyze traditional warehouse operations
and facility layouts, and evaluate OSHA requirements for
worker safety, ergonomics, and workspace safety. The purpose
of this section is to provide strong background and
justification to works referenced later in this document,
especially regarding warehouse processes and facility
maintenance.

SOP Development

Proposed Layout
Once clutter has been removed and cleanliness of the
warehouse is maintained, Ecomspaces can look further into
the possible reorganization of the warehouse. With our
proposed layout, Ecomspaces could see a net profit increase
of $9,646.07 per month which can lead to a net profit increase
in ten year of $15,887.15 per month.

Figure 3 – Excess Clutter and Waste in
Warehouse
Figure 4 – Current Ecomspaces Layout

ARENA Simulation & Time Studies

Figure 1 – Warehouse Design &
Operational Framework

Once data was accumulated through different software provided by Ecomspaces and
time studies conducted by our team, input analyzer in ARENA was used to identify
the distributions to generate expressions for processes in the ARENA simulation. This
allowed our team to run over 40 different scenarios to discover the optimal solution
from the model we constructed. Simulating the different work-processes at
Ecomspaces allowed our team to evaluate which work-process should be expanded
on first as demand for services grows and once floor space is regained. To assist
Ecomspaces with monitoring the efficiency and production output of each employee
and work-process in the warehouse time studies were conducted to help create
standard time for different processes. These time study sheet can be utilized for any
process in the warehouse to evaluate an employee's performance and determine if a
process time varies between each worker and to continually monitor KPIs.

Figure 8 – Proposed Layout

Results and Conclusion
Our project has resulted in a 56.81% decrease in junk/wasted
space and an overall increase of space utilization of 10.15% for
the entire facility, exceeding our objective of 3% decrease in
junk/wasted space in the warehouse. Additionally, from our
involvement average time and variability for order lead times
has been improving significantly for the past two months.

Figure 2- Work Measurement (KPI)

Figure 5 – Ecomspaces ARENA
Model
Figure 6 – Standard Time Study Sheet

Figure 9 – Histogram of Order Lead Times

