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Around the world, hospitals are faced with both budget
and regulatory pressures, forcing them to re-examine the
way clinical practice is carried out. Proposed technolo-
gies that provideworkflow enhancements include Picture
Archiving and Communications Systems (PACS); how-
ever, is PACS really effective in improving hospital
workflow and the flow onto patient care, and how should
this be evaluated? An acknowledged and successful
approach for organizational evaluation is the Balanced
Scorecard (BSC), providing the fundamental features for
assessing organizations from various perspectives. In this
research, the impact of PACS on the workflow of a large
public hospital in Melbourne, Australia, is examined using
an adapted version of the BSC. Empirically, this model
was applied as an evaluation instrument through a series
of in-depth interviews with PACS users. Results show
that PACS did improve hospital workflow considerably
and that the organizational alignment of PACS in hospi-
tals is an important critical success factor.
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BACKGROUND

Hospitals are moving toward filmless operations

commonly investing in Picture Archiving and

Communication System (PACS).1 PACS goes

beyond the operational boundaries of radiology by

supporting different departments to access medical

images and reports and hence to optimize patient

care;2 thus, it is considered as not just a repository

of data, but also a Bworkflow-integrated imaging

system that is designed to streamline operations

throughout the entire patient care delivery pro-

cess.^3 Furthermore, effective use of PACS can

shorten the time for diagnosis, improve the

efficiency and quality of the overall health care

delivery process, and make the workflow as simple

as possible.3Y6 However, although it is known that

PACS makes images available at an earlier time,

hard evidence to support the connection between

earlier receipt of images, clinical decision making,

and clinical action through PACS images is

lacking.7,8

There is an emerging need for evaluating PACS

implementations because health care providers are

facing both growing demand for improved care

and higher expectations of service delivery.9 Until

now, the diversity in PACS implementations leads

to difficulties in applying standard methods for the

evaluation of PACS. Some studies provide

insights concerning the value of PACS in terms

of return on investment and other kinds of

quantitative measurements.2,7,10,11 It is question-

able however, if these measures are most adequate

for measuring payoffs yielded by an enterprise-

wide PACS implementation because it neglects

the intangible value created for stakeholders.2,12

Although it is recognized that general technolog-
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ical and organizational advances have been

achieved over the last decades with the imple-

mentation of PACS, there is less consensus about

the level of impact on patient care. Studies pre-

dominately focus on the quantitative, analytical

aspects, whereas most of the potential gains are of a

qualitative nature and thus hard to quantify. In

addition, evaluations tended to focus on specific

parts of the workflow implications of PACS im-

plementations with a death of holistic evaluations.

This article is based on a case study at a major

public hospital in Melbourne, Australia, which

recently implemented a hospital-wide PACS to

improve their workflow and patient care. The

hospital is a major teaching, research, and tertiary

referral center situated in Melbourne’s central

business district and provides a wide variety of

community services. The hospital includes around

450 beds, 42 wards, and 16 operating theaters, and

employs õ3,000 employees across 19 discrete

campuses. It performs roughly 65,000 imaging

exams (from all modalities) annually. In the early

1990s, the hospital commented a PACS implemen-

tation in several departments, and it recently

expanded the system hospital-wide. This imple-

mentation was never evaluated, however, despite

the impression that it has a positive impact on

patients, staff, and a broad range of processes

throughout the hospital. In 2004, the initiative for

evaluation was taken, providing an opportunity to

investigate the impacts of a PACS on the workflow

of the hospital and to apply a holistic approach to

an evaluation of the PACS system.

METHODS

A successful approach to an integral evaluation of organiza-

tional performance is the Balanced Scorecard (BSC) as

developed 15 years ago by Kaplan and Norton.13,14 The BSC

is a performance management model that provides executives

with a comprehensive framework that translates a company’s

strategic objectives into a coherent set of measures. This

provides a comprehensive view of the most relevant issues of

the business. In its original design, the BSC includes

performance measures from four interrelated perspectives: (1)

financial, (2) internal business process, (3) customer, and (4)

learning and growth. The BSC is concerned with evaluating

performance both with regard to return to shareholders and

relationships with customers. The learning and growth per-

spective provides the impetus to sustain the ability to change

and improve the other perspectives. The four different

perspectives oblige senior managers to jointly reflect on

operational measures. Hence, the BSC also indicates whether

improvement in one area may have been achieved at the

expense of another.

Much interest in the BSC currently exits within the health

care industry. As the industry experience with the BSC grows

and successes are shared, the use of the BSC in health care is

expanding.14,15 Although the BSC has been applied for organ-

izational evaluations in health care,15 it has never been applied

in the evaluation of PACS in hospitals. The implementation of

the BSC allows organizations to adapt the different perspec-

tives that are relevant to how they measure success based on

the organization’s strategy and vision. Consequently, the score-

card creates performance measurements tailored to the needs of

organizations and links them with strategic plans. The BSC is

therefore adaptive by design and thus should be applicable to

the evaluation of a broad range of organizational components,

including PACS implementations. Because strategy is central

to the BSC, it is important to consider hospital strategy before

applying it to PACS. It has been suggested that for hospitals, a

focus on the nonmarket-driven components of the corporate

strategy formulation process is most important. Therefore, the

aspirations and values of executives in charge of the organi-

zation and the organization’s obligation to society are central.16

Following this, in this research, the BSC is adapted to incor-

porate a wide range of nonmarket performance measures accord-

ing to the hospital’s strategic perspectives. Second, to evaluate a

PACS implementation, the BSC requires an adaptation that

incorporates components that are essential to the workflow of a

patient’s clinical journey. Therefore, in this research, the perspec-

tives of the BSC were transformed based on their relevance to

workflow, PACS, and consistent with hospital strategies. This

leads to the following translation of the original BSC perspectives:

1. Clinical business process, as a translation of the internal

business process perspective.

2. Patient, as a translation of the customer perspective.

3. Quality and transparency, as a translation of the financial

perspective.

4. Information systems, as a translation of the learning and

growth perspective.

The first two perspectives are similar to the original BSC, but

the Quality and Transparency and the Information System

perspectives are radically transformed compared with the

original financial and learning and growth perspective, respec-

tively. To fit the PACS evaluation, they now capture consider-

able changes in simplicity and transparency of workflow, the

extent to which one can monitor and check the status of patients

in the clinical process, and the importance of the system as an

enabler of the workflow. If the four perspectives are connected

as in the BSC, a new framework is obtained: the PACS-BSC

model (see Fig. 1). Although the adaptation process was theory

driven, the majority of claimed and frequently mentioned

benefits by large PACS vendors concerning workflow impacts

can be mapped on each of these four perspectives. This justifies

the adjustments made to the original BSC. Because hospital

goals of clinical excellence and community service are out-

comes that are difficult to quantify, as are the intangible value

created by PACS to patients, radiologist, and clinicians in terms

of quantitative measures, we decided to elaborate the outlined

perspectives as qualitative Bthemes^ rather than quantitative

performance Bmeasures.^ Instead of defining standard perfor-
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mance measures, our evaluation of PACS will be guided through

the use of Bprincipal themes^ that originate from literature.

Hence, this leads to a qualitative method for describing and

analyzing the outcomes associated with most elements of our

PACS-BSC model. Despite these modifications, the PACS-BSC

model remains in accordance with Norton and Kaplan’s original

intentions of the BSC in that the four perspectives complement

each other and all are related to the central vision and strategy.

These four perspectives and their relationship are shown in

Figure 1.

Data were collected through a series of in-depth, semi-

structured interviews with PACS users and other medical staff at

a large public hospital in Melbourne, Australia. The research

was conducted under the approval of the Department of

Information Systems Human Ethics Advisory Group, University

of Melbourne. Interviewees were selected using a systematic,

nonprobabilistic technique to maximize insights from different

respondents who cover each PACS-BSC model perspective.

This resulted in a variety of responses that contributed valuable

insights concerning the impact of PACS on specific aspects of

the hospital workflow. A total of 11 interviews where held with

staff members, project management, and executives from

different departments including medical imaging, emergency

department, the cardiothoracic care center, and physiotherapy.

The interviews were recorded using a digital audio recorder with

consent. These recorded interviews were then transcribed and

provided to the interviewees for confirmation purposes. To

analyze these data thoroughly and to use them to validate the

PACS-BSC model, qualitative coding was used.17 The data

were reviewed on three different occasions using open, axial,

and selective coding, respectively. Open coding is a first step in

providing a high-level overview of the data. The second pass

(axial coding) is mainly about critically reviewing the initial

codes and searching for missing elements. These new codes are

created subsequently and other codes are adjusted when new

insights arise during this process. The final phase of the coding

process is selective coding that consists of systematic linking

the different categories. The three coding techniques were used

for the analysis process in an iterative way: New codes and

themes appeared after new interviews and new insights were

gained through each method of coding.

RESULTS

The coding process performed on the 11 inter-

view records resulted in the following selective

codes, categorized according to the four perspec-

tives of the PACS-BSC model:

Clinical business processes: diagnosis process,

time-savings and image-based clinical action,

Fig 1. The PACS-BSC model.
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organizational communication, and examina-

tion request and report turnaround time.

Quality and transparency: simplicity and

transparency, quality of workflow, and agile

workflow.

Information system: availability and accessibil-

ity, PACS integration, and system robustness.

Patient: patient waiting time and patient

throughput and flow.

These codes are discussed in more detail below,

including excerpts from the interviews to clarify

the particular views of respondents.

From all interviews, it was confirmed that with

the implementation of PACS, the diagnosis pro-

cess has changed considerably in terms of efficien-

cy and value for work. Images are all in digital,

browser-based format. Radiologists analyze the

images on their computer screen rather than by

hanging films on a viewing box. The following ex-

cerpt from a radiologist clarifies this view:

I can display them how I want to display

them and adjust windows and levels and in

some respects it is actually much easier for me

to stack the images, just one on top of the other

and singing through them.

All authorized staff can access images simulta-

neously once they are stored into PACS, which has

been beneficial for the staff. Previously, only

radiologists had access to the images and provided

reports to other hospital workers who did not nec-

essarily see the original image. Because of the

hospital-wide PACS, all staff can now access the

images simultaneously, allowing collective decision-

making concerning proper treatment of patients.

However, although the ability to make a shared

diagnosis has improved, no conclusive evidence was

reported concerning considerable time savings for

clinicians and earlier initiation of image-based

clinical action. Some respondents, however, stated

that PACS made the treatment of patients easier,

because they do not have to wait for radiology to

produce images and do not have to go down to the

library to search for specific film bags.

Interviewees explained that, in some cases,

PACS made the treatment of patients quicker.

However, the total clinical treatment remains

highly dependent on a lot of other organizational

factors too, such as doctor availability, busyness

of the department, availability of operating rooms,

seriousness of the complaint, patient flows, and

whether an official report of the radiologist is

required. PACS does lead to less verbal organiza-

tional communication between the departments

and a reduced need for communication. All infor-

mation is stored into the system and the status

concerning data is available in real time for all

authorized staff. Significant clinical cases that are

brought up either by the radiologist or the clini-

cians are still communicated face to face. Doctors

from the emergency department can directly

discuss a patient with the colleague who will be

looking after the image up on the ward. Also,

clinicoradiological meetings that take place in the

hospital are performed in a more efficient manner.

In accordance with the mentioned efficiencies

above, several steps that make up the overall report

turnaround time have been improved. The exam-

ination requesting process is still the same,

although more incoming requests for imaging

were noticed. After the images have been acquired

and stored into PACS, they can be accessed by the

radiologist who also has immediate access to the

request that is scanned into the system.

Workflow at the hospital has become simpler

and transparent as a result of PACS implementa-

tion. Nearly all steps that were associated with the

hard copies and film bags have been eliminated.

Images are stored into a central image database

and made accessible to all the departments

through a Web server.

...it removes a lot of the steps in the work-

flow, all of the film-handling steps are taken

out of the workflow and that makes the work-

flow simpler...

Although less physical steps are involved in the

examination of patients in radiology, closely

monitoring these steps in terms of quality has

become more important. Thus, it has become

essential to check whether images have actually

arrived from the PACS system to the right patient

map/directory. PACS allows status checking of

patients and examinations from any computer in

the hospital along the workflow. This was seen as a

major help in terms of patient and time manage-

ment. Clinicians and nurses can easily check

whether the image has been taken, stored, and
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reported by the radiologist. Also, PACS changed

work scheduling in some areas of the hospital.

Radiologists schedule their reporting session more

efficiently now that they do not have to worry about

hanging any of the films and the film bag.

Improvements in the quality of the workflow

were noticed because less retakes of images are

required. Films do not get lost anymore and the

images can always be reported. Moreover, it was

mentioned in many interviews that images get

reviewed more frequently than before and there are

less missed diagnosis. Specifically, the fact that im-

ages do not get lost and stolen anymore was often

referred to as the most valuable aspect of the new

workflow in terms of patient care. In some cases, the

hard copies were also hidden by clinicians.

Residents or registrars or other clinicians

would take the films because they didn’t want

them to get lost and then they would hide them

somewhere.

In addition, staff can now retrieve images easily

from the Web server without wasting valuable time

on chasing film bags. Therefore, the workflow has

become more agile, resulting in less physical move-

ment. This frees up time for clinicians and other

medical staff to do other things. Also, interviewees

emphasized that images were often not reviewed in

the past because people were too busy doing other

things.

The availability and accessibility of images was

mentioned in all interviews as one of the most

important aspects of PACS. The system provides

simultaneous accessibility to medical images and

provides the means for better communication, diag-

nosis, and clinical treatment. Furthermore, medical

staff are not pulled away from the patient. Most

respondents explained that the images load within

seconds and that they are usually available within

minutes after they are taken in radiology. Although

PACS provides earlier accessibility, the efficiencies

cannot always be used to its full potential. Data

suggest that it is highly dependent on how fast a

patient comes back from an imaging exam, if an

official report from the radiologist is needed, and the

availability of doctors. Furthermore, before PACS

implementation, there were often arguments be-

tween clinicians and radiologist about whether films

should be up with the clinicians or in radiology

for diagnosis and reporting. PACS considerably

changed these problematic deliberations as the

images are simultaneously available everywhere

and do not impede on another’s workflow.

The integration of PACS with other information

technologies and information systems (IT/IS), such

as the radiology, hospital, and clinical information

system, further enhanced the process of accessing

images, requests, and pathology reports at the same

time. Also, a decline in paperwork was mentioned

in the interviews. Due to the integration of PACS,

the staff have access and are able to view relevant

information for their practice during the whole

continuum of the workflow while not incurring

additional delays. The system can deal with high

levels of users accessing information, but has

crashed several times. This, however, has not

resulted in any substantial problems according to

interviewees. The system is reliable and robust

enough to store more data every year and contrib-

utes to overall hospital workflow execution.

It is a very robust system, there are a lot of

redundancies build into it, but it is not foolproof

and depending on the problem that happens,

there is a planned contingency.

There have been slight improvements in waiting

time for patients to receive their exams and results

due to PACS and several other improvements made

in radiology. Patients do not have to wait and sit in

the department for any films to be developed before

they are released. Patients get their scan done and

shortly after that they can be directed back to the

referring clinician or wherever they need to go.

With reference to these impacts, estimations vary

between 5 and 10 min on average that are saved for

each individual patient in radiology. This allows

radiographers to do extra exams and increase

patient throughput. Nevertheless, most interview-

ees were hesitant in mentioning specific time

savings in receiving exams and suggested that

most gains were due to the postprocessing capabil-

ities of PACS.

I think the patient waiting time to receive the

test may have only reduced slightly, but in

terms of receiving results the waiting is

certainly reduced significantly.

The patient throughput is not solely determined

by the use of PACS technology. It is dependent on
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many factors that contribute to efficiencies in

radiology and the patient’s overall journey in the

hospital. A common view held by respondents

was that improvements in throughput were also

due to improved capabilities of the different

modalities and other improvements throughout

the entire hospital. Also, an increase was noted

in the total amount of examinations after the

implementation, but the physical throughput of

patients has not been improved remarkably by

PACS. It has made the patient flow more patient-

centered in the continuum of clinical care.

More like the possibility for throughput has

been increased. I mean, I think we’re still

doing the same similar number of patient

numbers anyway. I think it is still a fairly

static number of episodes per year. It goes up

by percentage every year...

Regarding this subject, the interviewees suggest

that there are several impediments to patient

throughput that are not necessarily related to PACS

or medical imaging in general. Although workflow

has been streamlined in certain areas, there are still

time-consuming processes that are inevitable. For

instance, there is still the amount of time to bring a

patient to the medical imaging equipment and to

perform the exam. Furthermore, there is also the

time to bring a patient back if that would be

necessary. Consequently, PACS improves parts in

what was once a lengthy and inefficient process,

but cannot eliminate many of the steps that make

up most of the time to do an exam.

With respect to the selective codes of the four

perspectives of the PACS-BSC model, results

show that all aspects have been improved either

considerably or in a minor way through the PACS

implementation. Time-savings and image-based

clinical action and patient throughput and flow

showed relatively small improvements. Respond-

ents suggested that several factors, such as the

busyness of a department, the availability of

operating rooms, and patient flows, have detri-

mental impact on these aspects.

DISCUSSION

In this investigation, we evaluated the impact of

PACS on the workflow of a large public hospital

according to four interrelated perspectives of the

PACS-BSC model. The framework, analysis, and

results presented in this article set out the impact of

PACS on workflow in a rich sense and provide

insights into the complex dependency of PACS and

other important aspects of hospital operations. The

majority of the qualitative data suggests that

improvements in workflow execution do result

from PACS implementation. However, there are

still some important aspects concerning the clinical

treatment of patients that require careful attention,

such as the earlier initiation of clinical action with

PACS and patient throughput.

Reports can now be rendered in real time, which

has a positive impact on both the quality of patient

care and the perception of radiology services by

referring clinicians. The impact of PACS on

processes and the quality of work was shown to

be considerable. All authorized staff can access

digital images simultaneously, allowing them to

make contributions in decisions concerning the

proper treatment of a patient, which is an issue not

previously uncovered in research. Although the

process of diagnosis has been improved, no

evidence supports changes in clinical decision-

making and earlier initiation of clinical action, and

this is consistent with the literature.7,8 In fact, it

has been argued that organizational factors other

than PACS have a determining role on the

initiation of image-based clinical action.7 To gain

full advantage of PACS, the system needs to be

carefully aligned with organizational dimensions

as proposed by theories of alignment.18

In accordance with current research on simplifi-

cation and transparency of workflow after PACS

implementations,4,5 analysis demonstrated that

multiple steps have been eliminated, making the

workflow as simple as possible. Moreover, the

findings of this research support literature6 stating

that a first effect that one can expect from

automation is an increase in quality; it also

becomes easier to manage all the different activi-

ties of a department. PACS affects the overall

contribution of IT/IS to workflow by making

images accessible and available at an earlier

time.7,8,19 This is shown in this research through

analysis of the outcomes of PACS concerning

availability and accessibility. Integration appears

to be important because PACS does not stand

alone. Rather, it is the interrelationship and

integration with existing IT/IS that can streamline
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processes or can prevent the slowing of processes

through parallel systems by, for instance, storing

the same data. Important from an information

system perspective in terms of workflow is the

amount of downtime of PACS and the associated

loss of records.8,20 For a large part, it determines

if processes can continue or not and therefore it is

crucial that the system is robust.

Although some scholars argue that there is no

significant difference in the number of examina-

tions taken per patient between conventional and

filmless radiology10, findings show that there has

been an increase in the total amount of examina-

tions over a time span of 20 months after the im-

plementation. This allows for a better patient

throughput and is coherent with prominent litera-

ture.11 Analysis also shows that there have been

slight improvements in waiting time for patients

to receive exams and their results. Notwithstand-

ing these improvements, the interviewees suggest

that physical throughput of patients has not been

improved much. Apparently, PACS does not help

to resolve these issues much by only providing

earlier accessibility to images. According to the

patient perspective, the impact of PACS is all

about patient centeredness in the continuum of

clinical care. The workflow has been improved in

certain areas, allowing patients to flow more

smoothly through the entire patient care delivery

process and the main challenge should be to

minimize unproductive time and reach higher

utilization levels with all the modalities to

optimize patient throughput.

CONCLUSION

The obtained selective codes from the data

analysis fit effortlessly on each of the proposed

perspectives of the PACS-BSC model. Although

this model is applied to a single case, the codes do

validate the expanded model. The conclusion is

that the PACS-BSC model is fundamentally suited

to evaluate PACS implementations in public

hospitals from different angles and that the

inclusion of clinical and not-for-profit goals in

the strategy may make the evaluation more

relevant. Although the inclusion of qualitative

themes rather than quantitative performance

measures suggests different research methods,

the model remains consistent with Kaplan and

Norton’s intention of providing a single report to

evaluate outcomes relevant to the organizational

strategy. Although various efficiencies have been

reported in this study, important issues still remain

unanswered. Because PACS is a system designed

to streamline operations through the entire patient

care delivery system, one would expect that it

significantly makes a difference in terms of

throughput and clinical action as well. Theories

on business/IT alignment, organizational fit, and

adoption of IT/IS can help understand why certain

key elements in clinical practice have not been

realized.18

ACKNOWLEDGMENTS

This work was performed as a master thesis and we are

thankful to the hospital and all the interviewees for their

cooperation and for making this research a success.

REFERENCES

1. Brailer DJ (2004) Translating ideals for health informa-

tion technology into practice. A three-tier architecture to help

standards for health information technology gain acceptance

and widespread use. Health Aff (Millwood), DOI: 10.1377/

hlthaff.W4.318, May 25, 2004

2. Goldszal A, Bleshman MH, Bryan RN: Financing a

large-scale picture archival and communication system. Acad

Radiol 11:96-102, 2004

3. Huang HK: Enterprise PACS and image distribution.

Comput Med Imaging Graph 27:241-253, 2003

4. Siegel EL, Reiner B: Work flow redesign: the key to

success when using PACS. J Digit Imaging 16(1):164-168, 2003

5. Siegel EL, Reiner B: Filmless radiology at the Baltimore

VA Medical Center: a 9 year retrospective. Comput Med

Imaging Graph 27:101-109, 2003

6. Laet GD, Naudts J, Vandevivere J: Workflow in nuclear

medicine. Comput Med Imaging Graph 25:195-199, 2001

7. Watkins J, Weatherburn G, Bryan SS: The impact of a

picture archiving and communication system (PACS) upon an

intensive care unit. Eur J Radiol 34:3-8, 2000

8. Watkins J: A hospital-wide picture archiving and com-

munication system (PACS): the views of users and providers of

the radiology service at Hammersmith Hospital. Eur J Radiol

32:106-112, 1999

9. Ahovuo J, Tolkki O, Fyhr N, Kujala J: Process oriented

organisation in the regional PACS environment. EuroPACS-

MIR 2004 in the Enlarged Europe, pp. 481-484, 2004

10. Redfern RO, Langlotz CP, Abbuhl SB, Polansky M,

Horii SC, Kundel H: The effect of PACS on time required for

technologist to produce radiographic images in the Emergency

Department Radiology suite. J Digit Imaging 15(3):153-160,

2002

11. Andriole K: Productivity and cost assessment of

computed radiography, digital radiography, and screen-film

16 VAN DE WETERING ET AL.



for outpatient chest examinations. J Digit Imaging 15(3):161-

169, 2002

12. Vogel LH: Finding value from IT investments: explor-

ing the elusive ROI in healthcare. J Healthc Inf Manag

17(4):20-28, 2003

13. Kaplan RS, Norton DP: The Balanced Scorecard—

Translating Strategy into Action. Boston, MA, Harvard

Business School Press, 1996

14. Inamdar N, Kaplan RS, Reynolds K: Applying the

balanced scorecard in healthcare provider organizations.

J Healthc Manag 47(3):179-196, 2002

15. Voelker KE, Rakich JS, French GR: The balanced

scorecard in healthcare organizations: a performance measure-

ment and strategic planning methodology. Hosp Top 79(3):13-

24, 2001

16. Liedtka JM: Formulating hospital strategy: moving be-

yond a market mentality. Health Care Manage Rev 17:21-26, 1992

17. Miles MB, Huberman AM: Qualitative Data Analysis.

An Expanded Sourcebook, 2nd ed. SAGE Publications,

Thousand Oaks, CA, 1994

18. Henderson JC, Venkatraman N: Strategic alignment:

leveraging information technology for transforming organisa-

tions. IBM Syst J 32(1):4-16, 1993

19. Tong CKS, Fung KH, Huang HK, Chan KK:

Implementation of ISO17799 and BS7799 in picture archiving

and communication system: local experience in implementation

of BS7799 standard. Int Congr Ser 1256:311-318, 2003

20. Liu BJ, Cao F, Zhou MZ, Mogel G, Documet L: Trends

in PACS image storage and archive. Comput Med Imaging

Graph 27:165-174, 2003

PICTURE ARCHIVING AND COMMUNICATION SYSTEM IMPACTS ON HOSPITAL WORKFLOW 17



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ArialUnicodeMS
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


