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Frumherji Ltd., Reykjavik: The Vehicle 
Inspection and Emissions-Testing Process

In January 2008, Karl Sigurdsson, Senior Manager of Frumherji’s Vehicle Department, was contemplating how 
Frumherji could grow its vehicle inspection and emissions-testing business. Frumherji held the largest market 
share in Iceland among companies sanctioned by the government to provide mandatory inspection and emission 
testing for private vehicles, but it needed to make some strategic and operational adjustments in order to maintain 
that lead and continue to grow profitably in the future. Sigurdsson knew the potential market was limited in 
Iceland, a small island nation with a population of just over 300,000. However, demographic changes presented 
some new opportunities. Iceland had experienced annual population gains of less than one percent between 2002 
and 2004, but this had increased to nearly three percent between 2005 and 2007. Recent economic growth had 
attracted a new wave of immigrants, mostly from Eastern Europe. This pattern was expected to continue for at 
least the next decade. As a consequence of the in-migration, in the previous 10 years Iceland’s foreign resident 
population had grown from two to six percent of the total population. The increase in population, in combina-
tion with economic growth and prosperity, had led to a 58 percent increase in the number of private vehicles in 
Iceland between 1996 and 2006—from 124,915 to 197,809.

Sigurdsson knew that the quality of Frumherji’s service was of central importance to continued growth 
in Iceland’s small, close-knit population, where word-of-mouth advertising had great power. He discussed his 
thoughts with Anna Maria Thorvaldsdottir, Frumherji’s Quality and HR Manager. They decided that analyz-
ing the operations at one of the inspection stations would offer an opportunity to gain an understanding of the 
company’s current processes and uncover ideas for improvement that could be adopted company-wide. They 
chose the Hestháls station in Reykjavik as a pilot site because it did a large volume of business and the manager 
there was especially open to the idea of experimenting with new service and process innovations. Sigurdsson 
and Thorvaldsdottir decided to focus the pilot project on the inspection and emission-testing process for private 
vehicles. To gain an outside perspective on the operation, they sought the assistance of a local consultant, Brynja 
Thorbjornsdottir. She had gathered process data and made observations about customer service, and they were 
now considering how to use the information to identify problems and introduce solutions.

Frumherji Ltd. Background Information
Frumherji Ltd. was the leading inspection, testing, and legal metrology1 company in Iceland. Its services varied 
from mandatory vehicle inspections and emissions tests, driver testing, and carwash, to mandatory inspections 
of ships, boats, and fish processing plants. Vehicle inspections represented approximately 52 percent of the 
company’s business, and private vehicle inspections represented seven percent.

In 1997, the Icelandic government decided to outsource inspection functions to the private sector. Follow-
ing this decision, former employees of the state inspection enterprise joined together to form Frumherji, Ltd. 
1 Legal metrology is verification of all gauges used in business, e.g., scales, gas, electricity, and water meters.
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Although private firms now operated these businesses, they were subject to strict regulations and monitoring 
from the Icelandic government’s regulating agency, Umferðarstofa. For example, procedures were standardized, 
and all testing and inspection divisions were required to be accredited according to International Standards in 
the ISO/IEC 17000 series. Moreover, government regulations mandated that the technical manager be a certified 
engineer and that each inspector attend an extensive, one-month training program and pass an examination. All 
contracting inspection companies were expected to meet the highest standards of competence, independence, 
impartiality, and integrity.

As shown in Figure 1, Frumherji operated inspection stations in 24 locations around Iceland. The Hestháls 
Station was one of six stations in the Reykjavik area, labeled as Höfuðborgarsvæðið (which means capital city 
in Icelandic) on the map in Figure 1. Its primary competitor in the inspection market, Aðalskoðun, Ltd., had 
seven stations. Frumherji held 75 percent of the vehicle inspection market share in rural areas and 60 percent 
in the Reykjavik area. Qualified auto workshops were considered minor competitors because they could only 
conduct official inspections of vehicles that had been repaired after failing an initial inspection at a Frumherji 
or Aðalskoðun location. Figure 2 shows a breakdown of business volume and inspection results from 2007 for 
both Frumherji and its competitor, Aðalskoðun.

Figure 1. Locations of Frumherji Inspection Stations in Iceland
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In 2008, Frumherji had 101 employees, 57 of whom worked for the vehicle inspection division (42 inspec-
tors, plus 15 clerical personnel who worked in the reception areas and offices.) Of the 42 inspectors employed 
company-wide, two to six typically serviced personal vehicles at the Hestháls station. Employees rotated among 
Frumherji locations, depending on demand fluctuations, number of days per month each facility was open, em-
ployee turnover, vacations, training needs, and other factors. During the time Thorbjornsdottir observed service 
processes at Hestháls, there were three inspectors servicing standard-sized personal vehicles, and one inspector 
was handling oversized vehicles.

Frumherji placed a strong emphasis on service quality, and communicated its quality strategy and measur-
able goals to employees through a company intranet site, signs posted at inspection stations, training, and staff 
meetings. (See Exhibits 1 and 2.) All processes were designed to deliver quality service to customers at competi-
tive prices, and with minimal inconvenience. The company had recently managed to reduce its error rate in 
the inspection recording process from five percent to about 0.8 percent, and its managers were committed to 
lowering it further. 

Government Inspection Requirements 
The Icelandic government required new vehicles to be inspected for emissions at the dealership before they were 
sold, and again when they were three years old. The next mandatory inspection occurred at five years, with required 
annual checks after that. The last digit on the license plate indicated the month a vehicle should be inspected. For 
example, if the last digit was nine, the owner was required to obtain an inspection sometime between the first of 
September and the end of October. This system was designed to ensure even demand throughout the year.

Vehicle Inspection and Emissions-Testing Operations at the  
Hestháls Station in Reykjavik
Operating hours at Hestháls were from 8:00 to 17:00 Monday through Friday, with the exception of holidays. 
There was no advance booking system at Hestháls for mandatory vehicle inspection in 2008. It had abandoned 
advance booking in 2002 because a high percentage of customers with reservations had not kept their appoint-
ments. 

On average, the Hestháls station inspected 75 personal vehicles per day. However, there was a high degree of 
variation in demand by month, by day of the week, and by time of day. Monthly demand patterns for Frumherji’s 
Reykjavik stations are displayed graphically in Figure 3. Demand was lowest in November and December. Not 
only were these the coldest months (the average temperature in Reykjavik was around 0˚C) when people tended 
to “hibernate,” but the license plate numbering system did not include any mandatory inspections during this 
period. May was the busiest month, with nearly three times the December volume. (During the summer, when 
demand was highest, Frumherji hired a high school student to assist in the Hestháls inspection hall.) Thursday 
and Friday were the busiest days of the week, and within any given day, demand was highest in the afternoon, 
especially near closing time. Customers who arrived before 16:30 usually received service that day, but some 
had to be turned away. 

Frumherji had coped with demand variations and uncertainties with excess capacity in staffing and physical 
space, and also by accepting the potential loss of customers who found the waiting lines too long and departed 
to try another Frumherji location or “defect” to the competition. Four challenges made it difficult to maintain 
sufficient staffing levels. 

Figure 2. Market Share Breakdown and Inspection Results:  
Frumherji and Aðalskoðun, 2007

 Frumherji Aðalskoðun
Post-Inspection Status Number Percent Number Percent
Total Personal Vehicles Inspected 93,161 73.09 34,302 26.91
Vehicles Passing First Inspection 70,057 75.20 26,486 77.21
Vehicles Failing First Inspection: Need Repair 22,940 24.62 7,789 22.71
Vehicles Failing First Inspection: Driving Ban 164 0.18 27 0.08
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•	 First,	there	was	a	shortage	of	qualified	mechanics	who	had	completed	the	government-mandated	training	
program and passed the certification exam. 

•	 The	second	staffing	challenge	was	that	most	employees	took	their	vacations	during	summer	months	when	
demand for inspections was highest. 

•	 The	third	challenge	was	the	high	employee	turnover	rate	of	22	to	23	percent	per	year,	and	the	prospect	of	an	
even higher percentage as members of Hesthal’s aging workforce retired. Aðalskoðun, Frumherji’s primary 
competitor, was experiencing similar turnover rates, so the problem was not unique to Frumherji. 

•	 The	fourth	challenge	had	to	do	with	the	compensation	limitations	the	Icelandic	government	imposed	on	
inspection companies such as Frumherji and Aðalskoðun; they were prohibited from offering the kinds of 
productivity incentives mechanics could receive from other automotive-related businesses. Once mechanics 
gained experience at Frumherji, they could easily move to other employers.

The Hestháls Station Facility
The Hestháls station was built in1989 as a government-owned inspection station, in accordance with Swedish 
standards. Since then, Frumherji, which owned the building, had remodeled and adapted it to changing situa-
tions. One recent problem stemmed from the increasing numbers of large vehicles imported to Iceland. Inspec-
tion station doorways and lanes were too narrow and the elevators (hoists) too small to accommodate some of 
these larger vehicles easily.2 

The inspection hall had three lanes for standardized-sized vehicles, as shown in Figures 4 and 5. Two were 
designated for personal vehicle inspection and the third for inspections for insurance companies and other high-
volume customers with special requirements. When available, the special lane also was used for inspection of 
personal vehicles. A fourth lane, separated from the other three by a wall, was available to accommodate larger 
vehicles, as shown in Figure 4.

In accordance with Frumherji’s goals, the employees had been involved in a campaign to keep work areas 
well organized, applying the 5S principles that originated in Japan.3 Figure 6 shows one of the tool boards in 
the inspection hall.

2 For insight about the large vehicles popular in Iceland, see Walker, M., “Icelanders’ Love of Crazy Trucks Hits Deep Freeze,” 
The Wall Street Journal, Friday, May 2, 2008, A-1.
3 5S is a concept that involves bringing order and discipline to the workplace. The term originally came from five Japanese 
words beginning with the “S” sound, but English translations vary among organizations and have included Sort, Sweep, 
Standardize, Shine, Simplify, Straighten, Separate, Scrub, Systematize, Sustain, Store, and other such words.

Figure 3. Monthly Aggregate Demand Patterns for Vehicle Inspections  
and Emissions Tests at Frumherji’s Reykjavik Stations

Source: Jon Hjalti Asmundsson, Technical Manager, Frumherji, Ltd.
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Figure 5. The Vehicle Inspection Hall

Figure 4. Architectural Drawings and Facility Layout of the Hestháls Station

Figure 6. Tool Board
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Figure 7 shows the only sign in the inspection hall. It guided customers to 
the exit, in Icelandic, the only language used in signs at the Hestháls station. 

There was a desk at either end of the inspection hall. The desk at the entry 
end of the inspection hall held numbered clipboards, generally in FIFO sequence, 
with inspection cards for vehicles awaiting inspection. The numbers indicated to 
employees which vehicle was next in line for service. Inspectors used the desk at 
the exit end when they signed inspection documents. (See Exhibit 3.) An office 
clerk retrieved signed documents from that desk whenever she4 had free time from 
other responsibilities. Information sheets given to owners whose vehicles had not 
passed inspection were kept there, as well. 

Base 1, the reception area (see Figure 8), offered refresh-
ments, comfortable seating, and reading material for customers. 
The receptionists could follow the process in the adjoining in-
spection hall on a video monitor. 

The Vehicle Inspection and Emissions-Testing 
Process at Hestháls
Brynja Thorbjornsdottir, the consultant who had been enlisted to 
assess the inspection process and related customer service issues, 
was aware that the first step in her analysis would be to fully docu-
ment the process. She gathered data through observation during 
on-site walkthroughs, interviews with employees and customers, 
timing of process steps, and the use of company data. The results 
of her analysis are summarized below. 

Step 1: Customer Arrival and Check-in

Upon arrival at the Hestháls station, the owner parked his or her vehicle in front of either the reception office or 
the inspection hall, and walked into the reception office (Base 1 in the layout shown in Figure 4). Thorbjorns-
dottir noted that some people parked in front of the reception area to process their initial paperwork, and later 
moved their vehicles to the parking lot designated for those awaiting inspection. This was more common in the 
colder months than in the warmer months. 

Once inside the reception area, each customer took a number and waited for service. The average waiting 
time varied from none, when there was low demand, to 16 minutes during the busiest times. There could be 
delays in the reception area, even when there were no cars in the inspection hall, because the receptionists also 
had to serve customers who were there for other services such as driver testing, picking up their license plates, 
and buying drinks and sweets. 

When his or her number was called, the vehicle owner met with a receptionist and showed the required 
documentation. The clerk used a government database to determine if the customer had paid the insurance fee 
and vehicle tax. If not, the vehicle owner was turned away (about 1.7 percent). The owner then had the option 
of calling the insurance company to arrange for payment and waiting while the company changed the status of 
the vehicle in the system. When the queue was long, receptionists warned customers to prepare for a long wait. 
Once all of the paperwork was approved, the customer paid for the inspection and received an inspection form 
(see Exhibit 3) to give to the inspector, along with a number indicating his or her position in line. The fee cus-
tomers paid for a first inspection was, in Icelandic króna (ISK), equivalent to US$65-125, and US$12.50-25 for 
a second inspection, depending on vehicle size.5 Processing time at the reception desk ranged from a few seconds 

4 All office clerks were women.
5 The exchange rate in 2008 was 112 króna (ISK) per U.S. dollar.

Figure 7. “Out” Sign

Figure 8. Base 1—The Reception  
at Hesthals Station
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to two minutes. After completing check-in requirements, the customer returned to the vehicle and moved it to the 
lot adjacent to the inspection hall if it was not already parked there. He or she waited in the lot until a monitor 
on the outside of the building showed the assigned queue number and indicated the door to enter. Some vehicle 
owners opted to stay indoors until their queue numbers appeared on the screen in the reception area.

Step 2: Inspection Lane Entry, Inspection, and Emissions Test at Base 2

When the monitor indicated it was time to enter the inspection hall, the customer drove into the designated 
lane at Base 2. Service was generally on a first-come/first-served basis, but sometimes inspectors served custom-
ers needing a second inspection ahead of first-time customers. In some cases, people fell asleep in their cars and 
were not ready to drive into the inspection hall when their turn came. Customers who had to move their vehicles 
from the reception lot to the inspection lot created delays if the queue was short. And, those who waited indoors 
also created lags when they walked to the vehicle queue after their numbers appeared on the monitor. During 
Thorbjornsdottir’s observations, the wait for service, once the paperwork was complete, was from five to 78 
minutes, but she learned from personnel at Frumherji that it could be as long as 90 minutes.

When the vehicle arrived at Base 2 (see facility layout in Figure 4), the customer was instructed to exit the 
vehicle, leave the keys in the ignition switch, and wait in the lounge. Sometimes drivers mistakenly took their 
car keys with them to the lounge and the inspector had to retrieve them. On some occasions, vehicle owners 
proceeded past Base 2 and directly to Base 3 because there was no sign indicating where to stop. 

During the time period Thorbjornsdottir observed operations, the three inspectors dedicated to standard-
sized vehicles generally worked as a team in a single lane, in assembly-line fashion, with one inspector manning 
each base sequentially. The arrangement was somewhat fluid, and inspectors sometimes rotated over to one of 
the other lanes to perform second inspections and other functions. 

At Base 2, the inspector inserted a sensor into the exhaust pipe to measure the vehicle’s emissions. He6 
examined the registration papers, then sat in the driver’s seat to check the odometer, the gearing, and the seat-
belts. The inspector then got out of the car to check the headlights, windshield, rear lights, license plate lights, 
tires, and the function of the doors and trunk. He also opened the hood to inspect the engine components and 
compared the vehicle identification number with the one on the paperwork. If the vehicle had a towing device, 
the inspector checked to see if it met safety standards and queried a database to be sure it was registered with the 
vehicle. All equipment needed for the inspection at this base was located on a movable trolley. 

The time spent at Base 2 was typically between four and 10 minutes. On average, 15.23 percent of vehicles 
failed the inspection at Base 2. Those failing at this station still moved forward to Base 3 for further inspec-
tion.

Step 3: Inspection at Base 3

After inspection at Base 2, the inspector drove the vehicle to Base 3, where the next inspector checked the front 
and rear brakes. About 1.75 percent of vehicles failed this portion of the inspection. While observing the process, 
Thorbjornsdottir noted that a few vehicles were delayed at Base 3 because the vehicle at Base 4 was not finished. 
In those instances, the Base 3 inspector assisted the Base 4 inspector in completing necessary inspection tasks. 
Documented standards and work procedure rules, on which all employees were cross-trained, usually made it 
easy for inspectors to assist one another. The process at Base 3 normally involved one to two minutes of work.

Step 4: Inspection at Base 4

At Base 4, shown in Figure 9, the inspector drove the vehicle to the hoist, where the next inspector raised it to 
a height that allowed him to inspect the undercarriage; the tie rod ends, steering components and suspension, 
and frame components. Inspectors looked for fluid leaks, worn components, and other abnormalities that might 
render a vehicle unsafe. Inspection time at Base 4 varied between four and 12 minutes. The first-time pass rate 
at Base 4 was 92.37 percent.

6 All inspectors were men.
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A video monitor at Base 4 allowed inspectors to read test outcomes (see Figure 10). A similar video monitor 
in the reception area notified customers when their inspections were complete, and they walked to the inspection 
hall to pick up their vehicles and paper copies of competed inspection documents. 

Summary: Bases 2 to 4

The standard throughput or flow time for personal vehicle inspection (Bases 2-4) ranged between 15 and 25 
minutes for smaller vehicles (which represented the majority of vehicles inspected), and between 20 and 45 min-
utes for larger vehicles. This included waiting time associated with delays and line imbalances. Thorbjornsdottir 
observed that all inspectors seemed to know what they were doing, but some appeared to work more quickly than 
others. A few of these differences might have been attributable to the sizes of the vehicles they were inspecting, 
but experience levels also may have played a part.

About 24.8 percent of the vehicles did not pass inspection the first time through the process. As one of 
the inspectors observed, in many cases the owners could have fixed minor problems easily before bringing their 
vehicles in for inspection, thereby saving themselves the time and cost associated with a second inspection. 
Examples of minor problems included cracks in the windshield, excessive engine noise, or worn tires. Owners 
whose vehicles did not pass inspection could return to any station of their choice, including those owned by 
Frumherji, Aðalskoðun, or a qualified workshop, for a second inspection.

Step 5: Recording Results into the Database

The fifth step in the process was the recording of inspection results. A clerk in the reception area collected the 
completed documents from the inspection hall two to four times each day and recorded them between other 
assignments. The actual recording of a single report required about one minute of a clerk’s time. The clerks had 
to finish this work each day because the information had to be logged into the government database early the 
next morning. When inspectors worked overtime, the clerks had to work additional overtime to finish data entry 
after the inspectors left the worksite. The next morning, the manager of the vehicle department reviewed these 
records and transmitted them to Umferðarstofa, the regulating agency. Later that day, Umferðarstofa would return 
a document identifying the errors in the reports (about 0.8 percent of reports had errors). The supervisor of the 
reception area would oversee the process of correcting the errors. The previous day’s corrected records were then 
transmitted to Umferðarstofa with the current day’s records. 

General Process Observations
Thorbjornsdottir spent several hours in the waiting lounge observing the process through a window. This gave 
her the opportunity to understand the process from the customers’ point of view. Those she interviewed said the 

Figure 10. Base 4—Screens Which Show  
the Outcome of Tests

Figure 9. Base 4—Car Elevator

For the exclusive use of C. Tapfuma, 2018.

This document is authorized for use only by Charmaine Tapfuma in Modelling and Implementing Business Processes Winter 2018 taught by Joerg Evermann, Memorial University of 
Newfoundland from January 2018 to June 2018.



TB0055 9

most stringent inspection in town was at the Hestháls station. If your car was in poor condition and you wanted 
to be let off easily, you would not go there. But, if you wanted a good inspection to ensure everything was all 
right, Hestháls station was the place to go. 

It was her impression that people were generally dissatisfied with the long waiting times. For example, a 
young woman and her husband had waited 90 minutes and, in her words, “used both of our lunch hours and 
coffee breaks that day.” Her car had not passed the inspection the day before and she was unhappy to have to 
wait so long to have a five-minute check to verify that the necessary repairs had been completed.

Next Steps
Karl Sigurdsson and Anna Maria Thorvaldsdottir were pleased with the process documentation and observa-
tions Brynja Thorbjornsdottir had provided. They now needed to make the best use of this information to assess 
process strengths and weaknesses before moving forward with service delivery experiments and changes. One of 
their preliminary ideas was to create separate lanes for first and second inspections, but they were cautious about 
jumping to any conclusions. They wanted to consider the risks that might be associated with potential changes 
and what the best outcome measures should be. Sigurdsson and Thorvaldsdottir knew this would require a lot 
of work, but they were optimistic about achieving market-share goals while maintaining profitability and qual-
ity standards. 
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Exhibit 1. Quality Strategy of Frumherji Ltd.*

•	 Be the leading Icelandic company in inspection, testing, and legal metrology. 
•	 Meet	the	quality	expectations	of	all	relevant	stakeholders.
•	 Attract	and	hire	the	most	qualified	employees.
•	 Acquire	and	use	supplies	that	meet	expectations	of	the	government	and	customers.
•	 Emphasize	employee	education	and	training	to	maintain	quality	performance	and	quality	vision.
•	 Ensure	that	all	employees	show	respect	to	customers	and	provide	excellent	service,	where	quality	is	judged	by	short	

waiting times and positive ratings in customer surveys.
•	 Offer	fair	and	competitive	pricing.
•	 Give	all	employees	access	to	the	company’s	financial	performance	information.
•	 Provide	impartial	and	professional	service	where	the	goals	are	accuracy	and	consistency.
•	 Operate	all	areas	of	the	business	in	accordance	with	quality	goals.

The CEO of the company is responsible for ensuring that the quality strategy is imparted to all employees, and visibly 
embedded in daily operations 

* Translated from Icelandic.

Exhibit 2. Goals and Key Performance Indicators for the Vehicle Inspection Department  
at Frumherji, Ltd.

•	 Success	in	the	Market
 − KPI: Market Share
	 −	Goal:	More	than	55	percent
•	 Service	Excellence
 − KPIs: Waiting time, distribution of service stations, and customer satisfaction as measured by surveys
	 −	Goals	for	Waiting	Time

•	 For	mandatory	vehicle	inspection,	waiting	time	for	service	should	be	no	more	than	90	minutes	in	stations	
where appointments are not required

•	 For	stations	operating	five	days	per	week,	and	where	appointments	are	available,	waiting	time	for	an	
appointment should be no more than five business days

•	 For	stations	open	fewer	than	five	days	per	week,	the	waiting	time	for	an	appointment	should	be	no	more	than	
14 business days

•	 For	stations	open	on	a	limited	monthly	schedule,	the	waiting	period	for	appointments	should	be	no	more	
than one month

•	 Stations	with	irregular	hours	must	always	make	appointments	available
•	 These	rules	do	not	apply	during	holidays,	when	employees	are	on	sick	leave,	or	when	other	extenuating	

circumstances exist
	 −	Goals	for	Distribution	of	Service	Stations

•	 Maximum	20	km	travel	distance	to	a	station	for	Icelandic	residents	in	towns	with	more	than	5,000	
inhabitants

•	 Maximum	150	km	travel	distance	to	a	station	for	Icelandic	residents	in	more	remote	locations
	 −	Goals	for	Customer	Satisfaction

•	 Minimum	80	percent	of	customers	rate	Frumherji’s	service	positively	in	annual	surveys
•	 Pricing

− KPIs: Comparison to competitors’ prices, consistency across Frumherji locations
−	 Goals	for	Pricing:	Same	prices	at	all	Frumherji	stations	and	within	five	percent	range	of	the	average	price	of	

competiors
•	 Quality

− KPIs: Error rates, distribution of errors across locations and employees, homogeneity of service, comparison 
with government standards

−	 Goals
•	 Error	rates	below	three	percent	in	all	inspection	systems
•	 Fewer	than	five	percent	of	employees	should	have	error	rates	outside	three	standard	deviations	from	the	mean
•	 Error	rates	should	be	within	10	percent	of	government	specifications
•	 Error	rates	should	be	equivalent	to	or	lower	than	those	of	competitors

•	 Employee	Qualifications
− KPIs: Education, experience, training, results from qualification testing
−	 Goals:	All	employees	possess	the	required	education,	training,	and	experience;	employees	achieve	at	least	a	70	

percent score on qualification tests
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Exhibit 3. Inspection Form
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