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Productivity methodologies, tools, and techniques

Work sampling is a widely used basic industrial engineering technique 
designed to determine the rate of occurrence of a certain activity through 
random or fixed-interval observations. It can be applied in manufactur-
ing, service, and office operations to a group of workers and/or machines. 
Analysis of the data collected will show how well the workers and ma-
chines are utilized and help to identify areas for improvement. 

Work sampling is used to: 
1. Determine the time spent by each worker or machine on productive or 

nonproductive activities such as delays or interruptions during working 
hours; and  

2. Establish a standard time for each manual task or operation. The 
standard time can be used for manpower planning, work distribution, 
production planning, and costing, among others. 

When carrying out a work sampling study, a sufficient number of obser-
vations must be made to ensure that the results accurately reflect the work 
performed. The following statistical formula is used to help determine 
how many observations should be made:

N = 4  p  (100–p)

A2

where p is the estimated percentage of time spent on the activity, A is the 
limit of error expressed as a percentage, and N is the number of observa-
tions to be made. For A in most situations, a 95% confidence limit with a 
±3–5% limit of error is required. Observations should be recorded over a 
period of days or weeks so as to reduce work variations during the period 
of study.

General steps for conducting work sampling are:
1. Define the purpose.
2. Define the activities.
3. Conduct a pilot study. 
4. Determine the number of observations. 
5. Establish a time period for the study. 
6. Determine random observation times. 

Work sampling—Kok Seong Lee
7. Conduct observations.
8. Perform analysis and evaluation.
9. Take corrective actions and follow up.

Case study
Work sampling was used to determine the productivity of a fruit juice 
production line of a beverage manufacturing company.The activities of 
24 workers and technicians were observed for five continuous workdays 
over two shifts. The results, based on 2,200 observations, showed that on 
average, the workers spent only 50.2% of their working time on produc-
tive activities. They spent a large proportion of their time on unproductive 
activities such as waiting for materials or performing tasks that were not 
related to their work. The average overall equipment effectiveness (OEE) 
of the production line was only 32%.

The study revealed that the low worker utilization rate and OEE were 
mainly due to the long setup time for the production line and stoppages 
such as machine downtime and other delays due to poor planning. After a 
detailed analysis of all the contributing factors, an action program includ-
ing rearrangement of the work sequence, elimination of all unnecessary 
activities, and standardization of work procedures was drawn up and 
implemented. As a result, the OEE of the production line was increased 
by 24% to 56% and the total crew size was reduced from 24 to 15 workers 
for the two shifts.

To  p r ov i d e  e a s y  r e f e r e n c e  t o 
productivity-related terms including 
methodologies, tools, and techniques, 
the APO developed the p-Glossary, 

available on its Web site (www.apo-tokyo.org). 

Contributed by Managing Director Kok Seong 
Lee, QMC Resources Center Sdn. Bhd., Malayisa, 
resource speaker for the APO training course on 
the Development of Productivity Practitioners: 
Basic Program.

Common sense talk
“They may forget what you said, but they will never forget how you made 
them feel.”

Carl W. Buechner

“I try to get them [employees] to think beyond addressing the immediate 
task to how we may help this client be more competitive in a globalized 
world. They see I love thinking about the issue, they start thinking cre-
atively, they imagine their work having a big impact—and they see the 
link between this future and what’s right in front of them.”

Kris Gopalakrishnan

“Stressing output is the key to improving productivity, while looking to 
increase activity can result in just the opposite.”

Paul Gauguin

“We in South Asia are custodians of an ancient civilization and a rich 
heritage. The South Asian tapestry is a wonderfully vibrant and colorful 
weave of races, religions, ethnic communities that bear testimony to the 
great variations of history which the region has experienced.”

Shaukat Aziz
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50th WSM convened in Manila ..................................................................................................... (Continued from page 1)

R. Ermita, who delivered the keynote address. Executive Secretary Ermita 
greeted the delegates by saying, “Let me welcome our foreign delegates to 
our beautiful country, which typhoons, floods, or landslides can never deter 
from asserting itself as a strong and productive nation and people.” In his 
speech, Executive Secretary Ermita stressed the importance of public-sector 
productivity and introduced efforts and accomplishments of the Philippines 
in this field. The meeting elected Kalaw and Dr. Phanit as Chair and Vice 
Chair, respectively, to lead the discussion at the plenary sessions. 

Along with a report on the evaluation of 2008 projects, the Secretariat made 
special presentations on four topics: the newly revised prioritization criteria 
for the 2011–2012 projects; knowledge management initiatives; the individu-
al observational study mission program; and the two-tiered project approach. 
The concurrent strategic planning sessions were conducted on the second 
day. 

On the final day, before the closing session, delegates visited Philippines 
Cut Flower Corporation (PCFC), the largest single grower, wholesaler, and 
supplier of premium roses in the Philippines, located in Tagaytay City, 55 
km from Manila. After touring one of the PCFC greenhouses, the delegates 
heard a presentation on PCFC’s business strategy, focusing on its successful 
e-commerce activities. On the return to Manila, the delegates took the op-
portunity to view Mt. Taal, at 400 m the smallest active volcano in the world, 
and visited the nearby DAP Conference Center and Hostel, which sits on a 
4.8-ha site ideal for live-in training courses, seminars, and workshops. 

Private-public partnership in the 3Rs
As a part of its Green Productivity (GP) initiatives, the APO, in col-
laboration with the Japan Productivity Center, organized a workshop on 
The 3Rs in Japan, 28 September−2 October. It was the fourth of its kind 
to impart knowledge of 3R approaches and their applications in Japan 
and the region. The following article was contributed by one of the 18 
workshop participants from 14 member countries, Chief Strategist of 
Kairos Management Technologies Reylito A.H. Elbo, the Philippines. 

T he fundamental relationship between 
the 3Rs (reduce, reuse, and recycle) and 
sustainability deserves special attention. 

If the 3Rs are the “trees,” sustainability is the 
“forest.” The United Nations defines the 3Rs as 
a strategy to “meet the needs of the present with-
out compromising the ability of future genera-
tions to meet their own needs.” The recent APO 
workshop in Japan demonstrated strategies for 

implementing the 3Rs not only as a profitable business undertaking but also 
as a crucial tool to protect the environment, which is a clear case of ensuring 
corporate profit with honor. Workshop participants learned the following.

First, Japan has many specific, focus-oriented national regulations designed 
for easy implementation of the 3Rs, unlike the watered-down versions in many 
countries. These include the Promotion of Recycling of Containers and Pack-
aging Law, Home Appliance Recycling Law, Food Recycling Law, Construc-
tion Waste Recycling Law, End-of-Life Vehicle Recycling Law, and Green 
Purchasing Law. 

Second, a 3R program is best implemented through a comprehensive “resource 
recycling model plant” comprising a private recycling plant, privately financed 
thermal recycling plant, landfill sites, and research facilities. These are clus-
tered to achieve both economy of scale and efficient recycling. This was evi-
dent at the Sai-no-Kuni Resource Recycling Factory, where thermal recycling 
by Orix, food waste recycling by I’ll Clean Tech, and recycling of fluorescent 
tubes by Um-Welt Japan are integrated.

Third, another good business model is the integrated operation of recycling 
facilities at Re-Tem Corporation, which performs “urban mining” of used 
metal and electronic/electrical equipment. Used products are disassembled to 
recover materials. Re-Tem is known as the cost-effective operator of the Japan 
Recycle Improvement Committee established in 1998.

Fourth, many Japanese organizations practice “design for the environment,” 
and Mitsubishi Electric collaborates with those efforts to reduce toxic ele-
ments and waste. Mitsubishi Electric also established 48 Hyper Cycle Systems 
plants nationwide for end-of-life home appliances and office equipment. These 
plants, including the one in Chiba prefecture visited by participants, show the 
3Rs in action with maximum recovery and reuse coupled with safe disposal.

In all these examples, it was easy to identify the formula for success: strong 
private-public partnership. Without this, 3R initiatives cannot contribute to the 
ultimate goal of sustainability.

In his closing statement, Secretary-General Shigeo Takenaka listed the major 
achievements of the WSM and confirmed the follow-up to be conducted by 
the Secretariat. Regarding the 2010 projects, he stated that, “There was no 
mistake that member countries demonstrated their preparedness and firm 
commitment to host the projects assigned to them, for which I am truly 
grateful and much encouraged.” Discussing 2011 and 2012 projects, he 
mentioned that “our prioritization exercise at the present WSM has helped to 
stabilize the biennial budgeting system.” He cited it as an important achieve-
ment and attributed it to delegates’ active participation and unfailing support 
and cooperation. Secretary-General Takenaka concluded his statement by 
conveying sincere appreciation to DAP President Kalaw and his “ever cheer-
ful staff members,” who made the meeting a great success.

Industry and Service Committee at the Strategic Planning Session 

Reylito A.H. Elbo


