
 

 

 

    :شماره

 

 

1759514 
23/12/1396 :تاریخ  

 دارد   :پیوست 
 

 

 شهرستان تاریخی پل از بعد. (دوم مشتاق) فارسی سلمان خیابان. بزرگمهر میدان .اصفهان

 32616112 فکس            32607031-4  تلفنخانه           81581-84411 کدپستی
  2283335 ش ش:         

 

 تعاليبسمه

  

 اجرایی استان -های اداریبه: کلیه دستگاه

 1396وری سال موضوع: ارسال مستندات بهره
 

 ؛ و احترام باسالم

اجرایی استان  -های اداریوری دستگاهبا موضوع هشتمین سال تقدیر از برگزیدگان بهره 02/12/96پیرو جلسه مورخ 

اعالم میگردد. مقتضی است دستور فرمایید با توجه به مستندات  1396وری سال بهرهبدینوسیله تاریخ و نحوه ارسال مستندات 

وری دستگاه بررسی و نسبت به تهیه و موضوع در کمیته بهره مندرج در جدول زیر،،1396سال  بهره وری مورد نیاز معیارهای

 280و  279، 278های داخلی 32607031-5 هایشماره تلفن اقدام گردد. شایان ذکر است  96سال وری بهرهتدوین مستندات 

 باشند.گویی به ابهامات احتمالی میآماده پاسخ

سازی وری و بهینهبهره» مصادف با روز  1397سه شنبه اول خردادماه : 1396وری سال زمان ارسال مستندات بهره

 «مصرف

 نحوه ارسال: لوح فشرده یا مکتوب 

-همراه با صفحه و هشت فصلسخن مروج  ،دستگاه سخن مسئولِ، مقدمه فهرست،شامل ، مکتوبشکلِ گزارش مستندات به 

گزارش مستندات به  پردازد.وری بگانه بهرههای گزارش مذکور، به مستنداتِ معیارهای هشتفصل باشد. گذاری،و شماره بندی

یکی از معیارهایِ ها مستنداتِ مربوط به فولدر که هر کدام از آن هشت و PDFیا  Wordیک فایل  شامل، الکترونیک شکلِ

قابل ارایه برای هر معیار به تفکیک نگاشته شود.  باشد. در فایل مذکور توضیحاتِمی؛ گیردوری را در برمیگانه بهرههشت

 . در همان فایل قرار گیرد لینکِ قابل ارجاعمستندات مورد نیاز برای هر معیار به صورت 

قدردانی بعمل وری به موضوع بهرهدستگاه  محترمِ مدیریتِ و اهتمامِبه موقع مستندات  یارائه مقتضیِپیشاپیش از صدور دستور 

 آید.می
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  1396وری سال فهرست امتیازات و معیارهای بررسی مستندات بهره

 اجرایی استان اصفهان -های اداریدستگاه

 ردیف
 حداقل مستندات مورد نیاز امتیاز عنوان معیار

عملکرد کمیته بهره  1

وری و ارسال 

 صورتجلسات آن

90 
کمیته صورتجلسه  6.ارسال حداقل 2) در هر صورت مجدداَ ارسال گردد.(.تصویر احکام اعضاء کمیته بهره وری1

  1396سال مزبور در 

2 

 تعامل مروج بهره وری

مقاالت ارائه شده به . ارسال چکیده 2 ) در هر صورت مجدداَ ارسال گردد.(1396.معرفی مروج بهره وری سال 1 40

شامل شرکت .سایر موارد 4 وری استانمروجین بهره  02/12/96جلسه . شرکت در 3. باشدمیمروجین که پیوست 

 وری و...وری در سمینارهای مرتبط با بهرهمروج بهره

3 
تهیه و تدوین و 

بروزرسانی شاخص 

 های  بهره وری

.باتوجه به تشکیل ماتریس شاخصهای بهره وری می توان همه شاخصهای عمومی واختصاصی با عنوان شاخص 1 180

دستگاه را ارسال نمود. این شاخصها ممکن است مجموعه ای از شاخصهای بهره وری و  TFPبهره وری جزئی و  

اخصهای ارسالی محاسبه می عملکرد باشد که امتیاز به نسبت خارج قسمت تعداد شاخصهای بهره وری به کل ش

 گردد.

4 

محاسبه مقادیر 

شاخص های بهره 

 وری

مقادیر عددی شاخصهای بهره وری محاسبه و مستندات صورت و مخرج همراه با مقادیر عددی شاخصها ارسال می  180

از  می باشد که وزن سالهای محاسبه 1379گردد. شایان ذکر است مبنای محاسبه مقادیر عددی شاخصها از سال 

و به ترتیب کاهش می یابد  1396نزولی می باشد. به این معنی که بیشترین امتیاز مربوط به سال  1379تا  1396

اندازه گیری مقادیر می گردد. لذا در صورتی که دستگاه برای اولین سال اقدام به  1بطوریکه مجموع وزن آنها برابر 

 خواهد کرد. بهره وری نموده است امتیاز مناسب را کسب شاخصهای

5 

تجزیه و تحلیل و ارائه 

راهکارهای بهبود  

 بهره وری

تجزیه و تحلیل مقادیر شاخصهای بهره وری در قالب یک بسته متشکل از مجموع شاخصهای بهره وری جزیی و  160

TFP  بطور همزمان می باشد. این فرایند بصورت تطبیقی با سالهای قبل دستگاه یا با استاندارد از پیش برنامه ریزی

شده و نهایتاَ محک زنی با دستگاه هم اندازه و هم سنخ دستگاه صورت می پذیرد. لذا ضمن تشریح فرایند تجزیه و 

که می تواند به یکی از دو صورت جزیی، کوانتوم و یا تحلیل بهره وری نسبت به درج راهکارهای بهبود بهره وری 

صورت پذیرفته باشد، اقدام گردد. جعبه ابزار راهکارهای بهبود بهره وری طیف وسیعی از  1396هردو در طول سال 

وری مروجین بهره 02/12/96مباحث علمی مطروحه در جلسه مورخ روشها را دربر می گیرد که منجمله می توان به 

و... اشاره نمود. نکته اساسی در این مورد ارتباط مستقیم راه حلهای فرایندهای کلی و زیر فرایندها  ، اصالحاستان

بهبود با فرایند تجزیه و تحلیل بهره وری می باشد. به عبارت دیگر راه حلها باید خروجی تجزیه و تحلیل بهره وری 

 باشد.

اجرای راهکارهای  6

بهبود شاخص های     

 ریبهره و

برای اجرای راهکارهای بهبود بهره وری مصوب در کمیته بهره وری  ضروری است برنامه ریزی الزم شامل  100

زمانبندی اجرا، مسئولیت های اجرایی و ... مشخص گردد. مستند مورد نیاز این معیار شامل عنوان راه حل، برنامه 

 می باشد. 1396زمانبندی و نتیجه آن در سال 

نظام های  پیاده سازی 7

نوین مدیریتی مرتبط 

 با بهره وری

بطور مستقیم مورد استفاده قرار نگرفته باشد و بعضی از نظام  5ممکن است فرایند تجزیه و تحلیل مندرج در معیار  150

است مانند اصالح های نوین مدیریتی که بصورت مستقیم و غیر مستقیم در ارتقاء سطح بهره وری دستگاه ها موثر 

فعالیتهای مرتبط با دولت الکترونیک  و .... مورد عمل واقع  ها، فعالیت ، اجرای قیمت تمام شدهS5استقرار  فرایند،
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 شده باشد. مستند مورد نیاز اقدامات صورت پذیرفته از این دست بطور کامل می باشد.

8 

برنامه ریزی و اقدامات 

انجام شده استقرار 

 چرخه بهره وری

 وری شامل چهار مرحله زیر می باشد.چرخه مدیریت بهره  100

 .تهیه و تدوین و اندازه گیری شاخصهای بهره وری1

 .تجزیه وتحلیل شاخصهای بهره وری2

 .ارائه راهکارهای بهبود بهره وری3

 .اجرای راهکارهای بهبود بهره وری4

دازه گیری سطح بهره وری این چرخه با اندازه گیری سطح بهره وری دستگاه در شروع فرایند آغاز و نهایتاً با ان

 Masterدستگاه در انتهای چرخه خاتمه می یابد. مستندات مورد نیاز برنامه استقرار چرخه بهره وری در قالب 

plan  وAction plan  که بصورت بلند مدت مبنای سنجش بهره وری و ارتقاء مستمر آن است و همچنین

فعالیتهای اجرایی منبعث از برنامه استقرار چرخه بهره وری بعنوان مستندات این معیار می باشد. در برنامه استقرار 

ازی آن در و همچنین سطوح جاری س TFPچرخه بهره وری هدف گذاری مقادیر شاخصهای بهره وری جزیی و 

 دستگاه آورده می شود.

 - 1000 جمع امتیاز 9

 

 
 
 

  
  

 رونوشت:
 جناب آقای اولیاء رئیس محترم سازمان ملی بهره وری ایران جهت استحضار 
 مدیریت و برنامه ریزی استان اصفهان جهت اطالع و اقدام الزمجناب آقای نیک اقبالی معاون محترم توسعه مدیریت و سرمایه انسانی سازمان  

 

 

 نعمت اهلل اکبری 

رئیس سازمان مدیریت و برنامه ریزی 

 استان اصفهان 



1 



2 



ترویجي –دوره آموزشي   
 

 دکتر سید ابوالقاسم علوی
 

مروجين  1396تهيه و تدوين مستندات بهره وري سال 
اجرايي استان اصفهان -بهره وري دستگاه هاي اداري  
 
  1396اسفند

3 



 :اهداف
 وري بهره تقويت عام مباني ارايه1.
 1396 سال وري بهره مستندات تدوين و تهيه نحوه ارايه2.
 هاي دستگاه 1395 سال وري بهره مستندات بررسي نتايج ارائه3.

  استان اجرايي -اداري

4 



 (رویکرد بُرش متقاطع) مباني تقویت بهره وری
 رديف

 عنوان
 حوزه هاي تمرکز

 خط مشي مردم فرآيند محصول جدول کل

 * * * * (خانه داري محيط کار) اس 5 1 1

 * * * * اتالف 7 2 2

 * * * * محک زني 3 3

 * * * * بهره وري سبز 4 4

 * * * * (بهبود مستمر) کايزن 5 5

 * * * * مديريت دانش 6 6

 -  * * * تيم هاي کاري بهبود/ کيفيت 7 7

5 



 مباني تقویت بهره وری در حوزه تمرکز محصول
 رديف

 عنوان
 جدول کل

8 1 3RS:استفاده مجدد و بازيافتکاهش ، 

 ((CSIمشتري شاخص رضايتمندي  2 9

 طراحي زيست محيطي محصول 3 10

 (HACCP) استاندارد تجزيه و تحليل ريسک و نقاط کنترل بحراني 4 11

 ((Niche Marketingگوشه -جاويژهبازاريابي  5 12

 (QMS) سيستم مديريت کيفيت 6 13

 (SCM) مديريت زنجيره عرضه 7 14

6 



 مباني تقویت بهره وری در حوزه تمرکز فرآیند
 رديف

 عنوان
 جدول کل

 مهندسي مجدد فرآيند کسب و کار 1 15

 (JITS) سيستم توليد بهنگام 2 16

 (PPM) پيشگيرانه/ نگهداري و تعميرات بهره ور 3 17

 شش سيگما 4 18

7 



 (مردم) مباني تقویت بهره وری در حوزه تمرکز نیروی انساني
 رديف

 عنوان
 جدول کل

 نظام پيشنهادات کارکنان 1 19

 (تويوتا) سيستم مديريت ناب 2 20

 OHSAS18000استاندارد  3 21

 (SA8000) مسئوليت و پاسخ گويي اجتماعي 4 22

 تشريک مساعي سازماني 5 23

8 



 مباني تقویت بهره وری در حوزه تمرکز خط مشي
 رديف

 عنوان
 جدول کل

 (BSC –کام )کارت امتيازي متوازن 1 24

 چهارچوب برتري کسب و کار 2 25

 (شرکت) پاسخگويي اجتماعي سازمان 3 26

 انرژينگهداري  /مديريت 4 27

 محيطيسيستم مديريت  5 28

 (GAP) خوبشيوه هاي کشاورزي  6 29

 ISO9000سيستم مديريت کيفيت 7 30

 جايزه ملي کيفيت 8 31

9 



5S 
5s است شده آورده ژاپني کلمه پنج از. 

Seiri: الزم که چيزهايي نمودن اضافه و نيست الزم که چيزهايي کردن مشخص 
 .است

Seition: مرتب .باشيم داشته را دسترسي راحترين که نحوي به ضروري اشياء تنظيم 
 ضروري اقالم نمودن

Seiso: را همه ... - سقف – کف -زمين روي ) کنيد تميز کامال را خودتان کار محيط 
 (.کنيد تميز کامالً

Seiketsu: برود بعدي مرحله دو سراغ سپس و دهد انجام را باال مرحله سه هرکس 
 .پذيرد مي صورت (4 مرحله ) مرحله اين در قبل مرحله سه سازي فرهنگ

Shitsuke: باشد مي مرحله اين در کارکنان و مردم آموزش. 

  .باشد مي غيرضروري مواد و اقالم به مربوط فقط 5s مرحله

10 



 اتالف  7

   .ندارد خدمت يا توليد براي اي افزوده ارزش هيچگونه که است فعاليت از بخشي يا فعاليت يک اتالف

Taiichi ohno (تويوتا شرکت مهندسي) آنها وجود که است نموده معرفي توليد در را اتالف نوع هفت 
 :از عبارتند است معرفوي ژاپني زبان در سودا به که اتالف هفت اين .گردد مي منجر سودآوري کاهش به

 (تاخير) (Waiting) انتظار-

 (انتقال ) ونقل حمل-

 فرايند-

 انبار موجودي-

 اضافي حرکات-

 کاري دوباره /نقص-

 توليد اضافه-

 

11 



 Benchmarking محک زني

 انطباق براي است کار و کسب مزيت ابزار يک زني محک
 عملکرد به دستيابي جهت عملي راهنمايي سازي پياده و

 در استفاده براي قوي عملکرد مديريت ابزار يک و عالي
 اصالحات از وسيعي دامنه و افزايشي تغييرات ايجاد

   استراتژيک

12 



 (QP)بهره وري سبز 

 حفاظت تضمين براي استراتژي يک سبز وري بهره
 کار و کسب سودآوري قابليت خالل در محيطي زيست

 .باشد مي
 بهره مناسب کاربرد خالل از وري بهره تقويت آن اهداف

 تکنولوژيها و تکنيکها محيطي، زيست مديريت ابزار وري
 سازماني، فعاليتهاي محيطي زيست آثار کاهش براي
  .باشد مي خدمات و محصوالت توليد

13 



:کايزن  

 :شود مي محقق زير ابزار مجراي از و است مستمر بهبود معني به کايزن

-5s 
 کيفيت کنترل دواير-

 جامع کيفيت کنترل-

 ور بهره جامع نگهداري و تعمير-

 (J.I.T) بهنگام توليد-

 کارها سازي استاندارد-

 صنعتي اتوماسيون-

14 



 مديريت دانش

KM نمودن، مشخص براي که شود مي گفته سازماني هاي شيوه از اي مجموع به 
 مي بکار سازمان در فراگيري و آگاهي مجدد، استفاده براي دانش توزيع و احصاء خلق،

 گفته نظر در و است مرتبط سازماني اهداف به معموالً دانش مديريت هاي برنامه .رود
 قدرت گذاشتن اشتراک به مانند مشخص خروجيهاي به دستيابي جهت اند شده

 عملکرد، بهبود درستي، و سرعت با کارها انجام اندوزي، دانش اندوزي، تجربه يادگيري،
 دانش مديريت استقرار هدف ديگر عبارت به .نوآوري باالتر سطوح و رقابتي برتري
 آنها نمودن معطوف و سازمان يک در دسترس قابل دانش دارائيهاي از استفاده بهترين

 .است بيشتر پذيري رقابت براي قدرتمند پيشران يک به

 و گذاشتن اشتراک به توليد، براي رويکرد يک دانش مديريت APO چهارچوب در
 .است سازماني عملکرد رشد و سودآوري وري، بهره تقويت براي دانش بکارگيري

 

15 



تيمهاي کاري بهبود/ دواير کيفيت  

 يک بعنوان ژاپن در 1962 سال در کيفيت دواير
 کارکنان بکارگيري مشهور روش و تکنيک

 .گرديد مطرح کيفيت درامر
 که نکته اين بر است مبتني کيفيت دواير فلسفه
 شود مي موفقي وقتي کيفيت کنترل ريزي طرح

 تا عالي مديريت از کيفيت – ذهنيت که
   .شود فراگير موضوعي کارکنان

16 



3Rs 
 Reduce :کاهش

 که نحوي به انرژي و خام مواد شامل منابع از کمتر استفاده معني به
 .شود منجر ضايعات کاهش به و شده کمتر زيست محيط بر فشار

   Reuse :مجدد استفاده
 يک ضايعات جريان از قسمتي بازگشت بر است ناظر مجدد استفاده

 مجدد توليد در محصول

   Recycle :بازيافت
 براي .باشد مي سيستم به ضايعات جريان از قسمتي بازگرداندن معني به

 .جديد محصول يا محصول همان توليد
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 (CSI)شاخص رضايتمندي مشتري 
CSI باشد مي آن بهبود به اقدام و مشتري رضايتمندي نمودن رصد روش يک. 

 :است شده داده توسعه خصوص اين در که مختلفي روشهاي از تعدادي

 برنده پيش امتياز-

 مشتري وفاداري معيار سنجش براي مديريتي ابزار يک-

 مشتري رضايتمندي توسعه و محصول توسعه رويکرد يک :کانو مدل-

 شکاف پنج براساس مشتري رضايتمندي گيري اندازه براي روشي :سروکوال-
 رضايتمندي تحليل و تجزيه
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Eco-design   

 : زيست محيط طراحي
 آثار که است محصوالت طراحي از يروش

 چرخه مراحل همه در را محيطي زيست
 .گيرد مي نظر در محصول عمل

19 



 کنترل نقاط و ريسک تحليل و تجزيه استاندارد
 (HACCP)بحراني

HACCP مشخص براي سيستماتيک رويکرد يک 
 توليد فرايند در خطرات کنترل و گيري اندازه نمودن،

 .باشد مي
 غذايي سالمت استانداردهاي طريق از فرايند اين

 .شود مي محقق محصوال
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 (  گوشه -جاويژه)بازاريابي نيچ 
 بخش بر که است بازاريابي رويکرد يک گوشه بازاريابي

 يا محصول بازاريابي .است متمرکز بازار از کوچکي بسيار
 که است بازار از کوچکي بخش براي متفاوت خدمتي
 موجود محصوالت توسط مشتريات هاي خواسته و نيازها

 (هيبريدي خودروهاي) .شود نمي تامين بازار در
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 سيستم مديريت کيفيت

 است جامع مديريت سيستم يک از قسمتي
 براي را مشتريان انتظارات شدن براورد که

 شده ارائه خدمت يا محصول کيفيت
 .کند مي تضمين
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   (SCM)مديريت زنجيره عرضه
SCM از شبکه يک  

 خام مواد کنندگان توليد-

 قطعات کنندگان توليد-

 نهايي محصول کنندگان توليد-

 فروشان خرده و فروشان عمده-

 کنندگان توزيع-

  مشتريان و-

 .هستند تعامل و ارتباط در يکديگر با مردم و مالي اطالعات، مواد، جريانات شامل جريانات،  انواع توسط که باشند مي

 شامل را عرضه زنجيره مديريت APICS نامه لغت

   نقشه-

 ريزي طرح-

 اجرا-

 کنترل-

 اعمال رقابتي، مزيت ايجاد ساختها، زير استقرار خالص، ارزش ايجاد منظور به عرضه زنجيره فعاليتهاي نمودن رصد و-
   محلي و جهاني  سطوح در عملکرد گيري اندازه و تقاضا و عرضه جابجايي وسيع، نفوذ
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 (BPR)کار و کسب فرآيند مجدد مهندسي

 فرايندهاي از اساسي مجدد طراحي و نظر تجديد
 کافي بهبودهاي به دسترسي منظور به کار و کسب

 هاي درحوزه عملکرد همزمان هاي اندازه در موثر و
   .سرعت با رساني خدمت و کيفيت هزينه،
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 (JIT)سيستم توليد بهنگام 

 يک در توليد  سيستم اساسي هاي مولفه از يکي 
 باشد مي سازي ماشين کارخانه

 JIT کارآيي که است توليد تکنولوژي سيستم يک 
 براي چيزي چه » مرکزي اصل يک با اقتصادي

 به .دهد مي قرار مدنظر همواره را «است نياز توليد
 مواد دارد وجود درخواست که ميزاني به ديگر عبارت

  .توليد زمان در شود تامين نياز مورد
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 پيشگيرانه/ نگهداري و تعميرات بهره ور

 پيش انجام معني به پيشگيرانه نگهداري
 در تعميرات انجام منظور به الزم هاي بيني

   .باشد مي توليد فرايند
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 شش سيگما 

 موجب که است سازماني تحول استراتژي يک
 به آماري و مديريتي متدهاي گسترش و توسعه
 .شود مي سازماني مشکالت و مسئله حل منظور
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 نظام پيشنهادات

 و دريافت منظور به سازماني سيستم يک
 يک کارکنان اجرايي پيشنهادات بکارگيري

 .باشد مي سازمان
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 سيستم مديريت ناب

 ناب دنبال به که است توليدي فلسفه يک
 فرايند کارگيري به معني به توليد فرايند نمودن
 نگرش بر مبتني اثربخش و کارا بصورت توليد
 هاي مولفه مجموعه بلحاظ جانبه همه و کالن

 .باشد مي توليد فرايند ملموس غير و ملموس
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 ترويج استاندارد )OHSAS 18000 استاندارد
 ( سالمت و بهداشت

 OHSAS استاندارد سري دو از استاندارد اين

 مجموعه که OHSAS18002 و 18001
 براي ترتيب به راهنما خطوط و خواستها در ي

 باشد، مي بهداشت و سالمت مديريت يک
   .است شده تشکيل
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  مسئوليت و پاسخ گويي اجتماعي
Social Accountability 8000(SA 8000) 

SA 8000 بين استاندارد گواهينامه يک 
 توسعه، براي را ها سازمان که است المللي

 دسترسي قابل تکاليف کاربرد و حمايت
 )ILOنرمهاي اساس بر کار محل در اجتماعي
 حقوق و بشر حقوق و (کار المللي بين سازمان
 در SA 8000 .باشد مي ملل سازمان کودکان

 .است گرديده تدوين 1997 سال
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 تشريک مساعي سازماني
Work Place Cooperation (WPC) 

 دو ارتباط بيان جامع سازماني مساعي تشريک
 انجام براي مديريت و کار نيروي بين طرفه
 مي همکارانه و هوشمندانه صورت به کارها
 کار نيروي و مديريت ديگر عبارت به .باشد

 سازمان هاي فعاليت انجام در يکديگر همکاران
 .باشند مي
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 ( کام)کارت امتيازي متوازن
Balanced Scorecard(BSC) 

 باشد مي عملکرد گيري اندازه براي رويکرد يک کام
 ارايه نورتون و کاپالن توسط 1992 سال در که

 .گرديد
 هاي اندازه با را مالي هاي اندازه سنتي رويکرد آنان
 تلفيق ها سازکان عملکرد ارزيابي براي مالي غير

 آموزش ،(ذينفعان )مالي مشتري، وجه چهار ).نمودند
 (فرآيندها رشد، و
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 کساااب و کاااار ( برتاااري) چهاااارچوب مزيااات
Business Excellence Framework 

 از زيادي تعداد در کار و کسب مزيت چهارچوب
 جايزه کشور 80 حدود .شود مي استفاده کشورها

 .باشند مي دارا چهارچوب اين در را کار و کسب ملي
 کيفيت ملي جايزه جوايز، اين ترينِ شده شناخته
 تعالي جايزه اروپايي بنياد و آمريکا بالدريج مالکوم

 .باشد مي مديريت
 ي(ها شرکت )ها سازمان شناسايي براي جوايز اين

 .شود مي انجام کار و کسب فضاي در سرآمد
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  (شرکت)سازمان اجتماعي گويي پاسخ
Corporate social responsibility( CSR) 

CSR دارد مي بيان که است سازماني مفهوم يک 
 منافع به تنها نه که دارند اي وظيفه ها سازمان

 فکر ها سازمان ذينفعان و خود کارکنان مشتريان،
 نيز بيروني محيط و ارتباطات جوامع، بلکه کنند مي
 سازمان نظر مد بايست مي مختلف هاي جنبه از

 .گيرد قرار
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 ذخيااااااااااره اناااااااااارژي/ مااااااااااديريت
Energy Conservation/ Management 

 /ها فعاليت از سري يک انرژي ذخيره /مديريت
 جلوگيري براي شده طراحي که است هايي برنامه
 هدر يا نشت (کردن کم )دادن تخفيف از، کردن
 سازمان در انرژي رفت
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 سيسااااااااااااتم مااااااااااااديريت محيطااااااااااااي
Environmental Management System (EMS) 

EMS که هايست شيوه و فرآيندها از مجموعه يک 
 آثار دهد کاهش سازد مي قادر را سازمان يک

 کارايي دهد افزايش همزمان و منفي محيطي
 شرکت در عمليات
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 شااااااايوه هااااااااي کشااااااااورزي خاااااااوب
Good Agricultural Practices (GAP) 

GAP قابل دانش و ها توصيه از (پکيج )بسته يک 
 و محيطي اجتماعي، پايداري منظور به دسترسي
 مزارع توليد پست و توليد فرآيندهاي براي اقتصادي

 کشاورزي غذايي غير محصوالت و سالم غذاي براي
 .باشد مي
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 سيساااااااااااتم ماااااااااااديريت کيفيااااااااااات
Quality Management System- 

ISO9000 (QMS) 

ISO9000   يک گروه از استانداردها مي باشاد کاه
 International) توسط سازمان جهاني استاندارد 

Standers Organization- ISO ) باااراي
 .سيستم مديريت کيفيت طراحي و توصيه شده است
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 ملي کيفيت جايزه /کار و کسب تعالي جايزه
National Quality Award/ Business 

Excellence Award 
 مي يکديگر جايگزين مواقع بعضي جايزه دو اين

 .شوند
 خصوصي بخش در مواردي در سازماني تعالي جايزه

 .شود مي کاربرده به
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 باتشکر 
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Profitability =
productivity +

price recovery

David M. Miller

Identifying the
dollar impact of
productivity gains has become

much simpler,
thanks to
this profit-directed
measurement procedure

"Our plant manager has just announced a
10% increase in tabor productivity. Does this also mean
a 10% increase in our gross profiU"

"How can I know if we'regaining or losing
as we try to get more total bang for the buck in our manu-
facturing departmenti"

"How can I present productivity data in a
way my CEO will understand^"

"How can I distinguish productivity-
improvement contributions in the P&)L statement from
other factors such as price increases^'

"How can I gauge the effect of my sales pric-
ing strategies on profit growth f''

The measurement procedure described in
this article answers these questions through a series of
easily understood mathematical formulas that have been
tested and applied in a variety of corporate settings. The
procedure analyzes productivity changes in terms of their
contribution to profit growth. It also gives management a
way to measure the effectiveness of its pricing strategies.
These findings are couched in familiar financial language
so that they are accessible to managers whatever their
functional responsibilities.

Both companies and profit centers have
used this procedure to identify areas in which resources
can be better employed or prices better set. Ttend charts
developed from the author's method have also proved to be
an excellent medium for communication between execu-
tives and operations managers.

Mr. Miller is associate professor of man-
agement science at the University of Alabama. Formerly
he was the corporate productivity coordinator at the Ethyl
Corporation, where he developed this procedure. He now
serves on a University of Alabama task force, which was
jointly established with General Motors and the United
Auto Workers to forestall the do.sure of GM's Rochester
Products Division in Jiiscaloosa. He has published exten-
sively in professional journals in the areas of productivity
management, industrial engineering, and production man-
agement. He is coauthor with f. W. Schmidt of the forth-
coming text Industrial Engineering and Operations
Research (Wiley).

Many factors determine long-term cor-
porate success, but productivity perfonnance is per-
haps the most significant one. Productivity is the mile-
age companies get from their resources. It improves, for
example, when manufacturers can make the same num-
her of good units with less raw material than they
would otherwise have used. Improvements of this kind
reduce unit costs and enhance companies' strength,
viability, and profitability.

To profit from productivity improve-
ments, management needs measurement procedures
for monitoring productivity performance and identify-
ing improvement opportunities. These procedures
must yield useful, accurate results. In addition, they
must he "profit robust" (that is, they must clearly link
the company's overall productivity performance to
changes in its profits or profitahility so that productiv-
ity improvement opportunities can be ranked accord-
ing to their hottom-line impact). In this way, productiv-
ity management becomes acceptable tbroughout the
organization because performance is measured in
terms of changes in profits ratber than in terms of indi-
rect ratios such as pounds produced per man-hour.

The productivity measurement system
described here has this profit rohustness. The system
was developed and applied at the Ethyl Corporation,
a multi-profit-center company with annual sales of
$2 billion. The procedure has heen applied at other
manufacturing companies as well.

Many methods for measuring manufac-
turing productivity exist. They range from simple par-
tial productivity ratios (such as pounds produced per
BTU of electricity consumed) to comprehensive multi-
factor models, which combine the output values of
various sources (such as sales from several products)
into single, composite output indicators. By weighting
together the resources consumed to get this output,
multifactor models also develop composite input indi-
cators. The cornerstone of each multifactor method is
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the way it blends and weights the various outputs and
inputs.'

Schemes for manipulating and analyz-
ing outputs and inputs also vary. Some approaches
focus on developing indices that compare the ratios
of composite outputs to composite inputs in given
periods with the values of those same ratios in hase
periods. These indices represent the degree to which
productivity has changed since the base periods.

Other approaches carry productivity-
performance assessment one step further- to the profit
level. In profit-oriented approaches, such as the "net
income and productivity analysis" system used by
AT&T, the principal statistic is not a ratio or an index
hut rather the dollar impact of productivity perfor-
mance on profit growth or shortfall.' Such approaches
are based on quantifying the period-to-period change in
the following relationship; profitability = productiv-
ity -F price recovery, where price recovery represents
the net effect on profits of changes in sales prices and
input-resource prices (that is, inflation). In essence, this
relationship dissects the period-to-period change in the
profit margin into a component due to price actions
and a component due to relative volumes (that is, out-
put quantities versus input quantities).

The key to using such approaches lies
in inflation accounting, which identifies the portions
of the changes in revenues and costs that reflect price
increases only. Properly implemented, these profit-
linked productivity measurement approaches are pow-
erful tools for analyzing the performance of profit
centers of all sizes, from entire corporations to single
product lines.

The American Productivity Center
deserves credit for its pioneering work in profit-
oriented, multifactor productivity measurement.'
However, the APC approach suffers from the fact that
its results are developed through indices and ratios
rather than through common financial terms and rela-
tionships. Consequently, its ultimate users, who are
managers accustomed to reacting to financial data and
dealing with balance-sheet relationships, may have dif-
ficulty understanding and accepting its findings. The
procedure described here was designed to overcome
these difficulties.

A brass tacks approach

productivity -\- price recovery" procedure generates
this information first hy measuring changes in profits
beyond what they would be if a given profitability
standard or goal were realized. The procedure then dis-
sects this change into two contributing amounts-one
that results from changes in productivity performance
and a second that measures the net price recovery (the
net increase in sales prices over increases in the price
of labor, raw materials, energy, and other resources).

As an illustration, consider the case of a
manufacturing company that I shall call the Silica
Corporation. From 1982 to 1983, this company's gross
profits rose hy $8 million. [Exhibit I shows two years
of representative P&L data.) Was this a good increase?
Should it have been greater? Given the criterion of
achieving profitability of at least the 1982 level, the
increase was acceptable because the profit margin rose
from 20.4% to 22.7%. Had Silica's profit margin
remained at the 1982 level, it would have earned a gross
profit of only $34.9 million (20.4% of $171.2 milhon)
on its 1983 sales. In other words, the company was
$3.9 million ($38.8 million - $34.9 million) hetter off
in 1983 than it would have been if its profitability per-
formance had not improved from its 1982 level.

Earnings in 1983 could have been even
better, however, if productivity performance had kept
pace with management's pricing strategy. But, hidden
from the view of the accounting system, productivity
declined from 1982 to 1983, costing Silica $1.8 million
in lost profits. Silica's management was able to com-
pensate for this loss, however, through large sales price
increases. Management's pricing actions contributed
$5.7 million to profits beyond those anticipated at the
1982 profitability level. The net effect of this good
price recovery with the poor productivity perfonnance
was the $3.9 million ($5.7 million + j -$1 .8 milhon])
growth in profit.

The profitability measurement proce-
dure develops dollar-impact information like this by
analyzing profit growth or shortfall in terms of its
sources in productivity and pricing. (The flow chart in
Exhibit II gives a schematic view of these contributing
factors.) As the exhibit indicates, productivity increases
obtained from more efficient use of individual manu-
facturing resources such as materials and energy affect
the company's overall productivity. In tum, these

Management needs to know the
reasons for good and bad profit changes so that it can
decide whether to concentrate its attention on produc-
tivity improvements or on pricing strategies, both of
which directly affect profitahility. The "profitability -

1 FOI a classic model thai uses unit
prices as lelalive weights,
see Charles E. Craig and R. Clark Hams,

"Total Productivity Measurement
at the Firm Level,"
Sltian Management Review.
Sprint; li)73, p. 1.1.
For an example of an approach that
uses weights mure suhjectively,
much as judges in a ht̂ auty contest do,
see the OrcRon Productivity Center,

"Matnx Measurement Focuses on Gains,"
The Ptoduciivity Ptimer. no. It
ICorvallis, Oregon:
Oregon State University, Novemhei 1981).

2 See Ah M. Chaudiy, "Projecting
Productivity to the Bottom Line,"
Productivity Brief, no. IS, October 1982
|a pLibhcatiun of the American
Productivity Center, Houston, Tfexas].

3 See, for example, William A. Ruch,
"Your Key to Planning Proiits,"
Productivity Brief, no. 6, October 1981.
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&L data for the Silica Coi
in millions of dollars

Coctof
goods told

Materials ^^M

Salaries

Wages and benefits

Utilities

[)epreclation

$ 1S1.2

• •
4.4

2.8

4.4

2.2

$ 171.2

fe 96.0

4.4

3.0

5.4

3.6

Total cost ot
goodisold

QroH profit

Grou profit
margin

Other expenses

• • •
14.8

$120.4
1
L-

1 $ 30.8

•-
^ ^ ^ 20.4%

18.0

$132.4

$ 38.8

22.7%

•

changes directly affect its ability to generate profits at
a level equal to or better than what it would earn hy
maintaining some standard or goal. By the same token,
increases in sales prices can compensate for rising
resource costs due to inflation. The extent to which
such price recovery occurs directly affects the compa-
ny's ability to maintain profitability and profits.

The need for new profit strategies can
become evident when managers transfer year-to-year
findings to a profitability trend chart. For example,
both the glass and the ceramics divisions at Sihca
increased their gross profit margins and thereby
showed positive profitability growth from 1976 to
1983. (See Exhibit III and Exhibit IV.) The reasons for
this growth, however, differed significantly. Whereas
the glass division achieved excellent price-recovery
results but poor productivity perfonnance, the ceram-
ics division was ahle to make productivity improve-
ments that more than offset serious inflation-related
pricing problems. To continue profit growth, manage-
ment clearly had to develop a distinctive strategy for
each division.

The profitability = productivity +
price recovery procedure can be structured in several
ways. For instance, we can define profitability as gross
profit margin, net income margin, or return on capital
employed. Similarly, we can devise various schemes to
apportion the dollar impact of profitabiUty changes to
productivity and price recovery.

In the approach developed here, the
actual gross profit realized in a period is compared with
the gross profit that would have been realized had the
company's profit margin (its gross profit divided by its
net sales revenue) remained unchanged. This differ-
ence or increment represents the dollar impact of mar-

gin growth on the bottom line. The profit anticipated
at the base period's margin constitutes a standard that
is used to judge how well income has grown. The fol-
lowing equation, where t = the time period under anal-
ysis and B = the hase period, shows this comparison:

Profit change
= actual profit - anticipated profit,

or
Profit change in period t

= (saleSf) (marginf - marging)

In other words, the incremental profit shown as the
profitability change in Exhibit 111 and Exhibit IV is the
dollar impact of converting the variance between the
actual gross profit margin and the margin goal into
absolute dollar terms. Customarily, the margin in a
base period supplies this margin goal, but any figure—
for example, a 5% improvement over the average mar-
gin in the last three years-could be used.

To illustrate these calculations, recall
Sihca's P&L data. If we take the 1982 margin of 20.4%
as the target, or base, the company's profitability grew
in 1983, as the increase in margin indicates. The im-
pact of this increase was as follows:

Profitability change in 1983
= ($171.2 mlilion) (.227 - .204)
= $3.9 million

How much of the $3.9 million reflects productivity
changes, and how much price recovery, is still un-
certain.

Measuring productivity's
contribution to profits

Removing all price changes from the
calculation of gross profit margin leaves a deflated, or a
constant, dollar margin. This deflated margin consti-
tutes a multifactor measure of the company's overall
productivity. Therefore, simply by converting the
deflated margin variance into dollars, we can calculate
the impact that a change in the productivity ratio from
one period to another has on profits. That is:

Productivity contribution in period t
= {sales'-*() (margin^^ - marging),

where sales ("
represents the deflated net sales in period t, and

the deflated gross profit margin in period t.

"Deflated sales" refers to the net sales
that would result if unit sales prices remained constant
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Productlvfty and price recovery flow chart

Goal:
to maintain
constant
profltablllty

Growth or
•hortfatlln

w profit

Froduamty'i Impact
contribution of changes In

manufacturing
productivity
on proUl

t
1

t t
rOirect labor
ipfoductivity

Use of
materials

Indirect labor
productivily

Impact ot
net etfects
ot sales pric
increases
minus inflati
on profit

from one period to the next. Likewise, "deflated mar-
gin" refers to the margin obtained hy subtracting a de-
flated or a constant-price cost of sales from the deflated
net sales and then dividing by deflated net sales.
Because this constant cost-of-sales figure incorporates
the costs that would result if raw materials prices,
labor pay rates, utility prices, rents, taxes, and so forth
did not change, the effects of inflation do not appear. As
a result, the deflated margin reflects changes in relative
volumes, the quantity of sales (or output) relative to
the quantity of inputs.

For illustration of these calculations,
consider Silica once again. The annual price change
indices for this company are shown in Exhibit V. The
index for net sales represents the weighted average per-
centage hy which prices increased for all products sold,
while the indices for the various cost-of-goods-sold ele-
ments represent the specific inflation rate embedded in
each. (For example, the average utility rate went up
12.56% in 1983.) Taking a weighted average of the
increases in various cost elements gives us the overall

inflation rate in Silica's total cost of goods sold (see the
Appendix). For 1983 this amounted to an index of
1.033. Therefore, the deflated margin (margin D) can be
calculated as follows:

sales
1983

D - costD

sales

1.078
/$132.400.000\
\ 1.033 )

/$171,200,000'
\ 1.078

= 19.3%

In Other words, on a margin basis the productivity, or
efficiency, of the equivalent of each unit of product
made and sold in 1983 was 19.3%. This figure is a vol-
ume, or a physical efficiency, measure since it excludes
all price effects.

Comparing this 1983 deflated margin
with Silica's goal (the reported margin in 1982) deter-
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"n-ends in profit contribution
at Silica Corporation's glass division

Profit change S 30 million

1982 19B3

Exhibit IV Tt-ends in profit contribution
_ at Silica Corporation's ceramics division

Profit change S 15 million

1976 1977 1978 1979 1980 1981 1982 1983
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Exhibit V

Change
In sales price

Price increases at Siiica Corporatiof
1982-1983

Increase in

goods sold

C

Materials

Salaries

Wages and benefits

Utilities

Depreciation

Other expenses

2.11%

8.99%

11.1 %

12.56%

0.0 %

effects of inflation and contribute to profits. This effi-
ciency is the price margin. We can use it to determine
the impact price recovery has on anticipated profit
growth:

Price recovery contribution in period t
marging),

PRwhere sales t
is the price-generated revenue in period t. and

is the price margin that equais the difference
between price-generated revenue and
inflation-generated cost
divided by price-generated revenue.

mines the impact of productivity changes on profit
growth:

Productivity contribution in 1983

= $-1 .8 million

Because its productivity dechned from the 1982 level,
the company lost the opportunity to earn $ 1.8 million
more in profit. The 1983 P&L statement would have
shown profits of $40.6 million had the drop not
occurred.

Both executives and operations man-
agers find this type of information extremely valuable.
It provides quantitative evidence that productivity-
improvement campaigns and cost-reduction efforts
have or have not paid off. And the evidence appears not
in financially abstruse terms such as pounds per
man-hour but in terms that have a common meaning
such as changes in gross profit. Consequently, this infor-
mation serves as a useful trigger for executive action.
Management might decide, for example, to grant bonus
pay to plant managers to reward their good productiv-
ity performance, to initiate follow-up studies on the
reasons for good or bad productivity changes, and to set
future productivity-performance goals in terms of their
impact on the P&L statement.

Assessing price recovery

We can use a similar procedure to
develop a "price margin" that reflects the impact of
inflation and sales prices on profitability growth. In
this equation the revenue generated by unit sales price
changes constitutes sales (as opposed to the volume
sold), while the dollars generated by inflation in labor
rates, energy prices, and so forth make up the cost por-
tion. Using this approach, we can calculate the effi-
ciency with which sales price increases recover the

For example. Silica's 1983 price-
generated sales amounted to $171.2 million - ($171.2
million/1.078), or $ 12.38 million, while the inflation-
generated cost was $132.4 million - ($132.4 million/
1.033), or $4.22 million. Therefore, the price-generated
margin was ($12.38 milhon - $4.22 million)/$ 12.38
million = 65.9%. That is, sales prices so far outpaced
inflation that they produced a margin of 65.9%. (The
large gap between the sales price index of 1.078 and the
overall inflation index of 1.033 in the total cost of
goods sold mirrors this margin.)

The impact of this large margin on
profit growth is calculated as follows:

Price recovery contribution in 1983
= ($12.38 million) (.659 - .204)
= $5.7 million

That is, the efficiency with which price-generated
sales dollars produced profits exceeded the goal of main-
taining 1982's efficiency, or margin, of 20.4% hy $5.7
million. Unfortunately, some $1.8 million of this
contribution never reached the bottom line because it
was needed to offset the losses caused by productivity
declines.

Price-impact information like this pro-
vides top management with a useful profit-related
gauge of its sales-pricing strategies. It indicates whether
the company's prices do their part in counteracting in-
flation and maintaining gross profit margin, and it trig-
gers corrective actions such as marketing strategy re-
views and renegotiations with vendors and customers.

Refining productivity
measurement

In the examples given so far, productiv-
ity and price recovery have been analyzed at a macro-
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economic level, where results appear in terms of their
composite effects-the end results regardless of the
causes. These analyses are useful for monitoring a divi-
sion's overall inflation-adjusted performance and for
quantifying the bottom-line impact of corporate pro-
ductivity-improvement programs. But their usefulness
is limited because they do not discriminate among the
factors that constitute productivity Changes in produc-
tivity almost always reflect a combination of factors,
including product mix, employee satisfaction, sales
volume, and the quality of raw materials.

Addressing this problem requires sup-
plementary analyses that refine productivity's contri-
bution to profits. Otherwise, management would be
unable to pinpoint specific improvement opportuni-
ties so that the necessary operational changes could be
made. A wide variety of such analyses spin off the basic
profitability = productivity + price recovery chart.
These include a portrayal of the percentage change in
the productivity levels of each major resource (labor,
capital, energy, and materials), the dollar impact of
changes in these levels, the growth in overall sales vol-
ume in which each product's contribution is weighted
by its base year price, and a picture of how sales price
increases have matched various elements of inflation.

One of the more useful supplemental
analyses involves examining the influence of volume
changes on productivity measurement. Recall the situ-
ation at Silica Corporation's glass division. As the trend
chart in Exhibit III indicates, its productivity declined
from 1976 to 1980. When the division's managers were
asked why, they initially blamed falling sales-not the
inefficient use of resources. In reality, resource usage
was the culprit, but demonstrating this fact took fur-
ther analysis of the division's operations. Such supple-
mentary analysis helps to explain the relationships
delineated in the basic procedure so that management
can make the necessary operational changes.

Most manufacturing processes usually
consume a certain amount of resources regardless of
the volume produced. Consequently, the level of sales,
or volume, will influence the productivity of those
resources as measured by standard output-input ratios.
Thus, if a company's sales volume declined from one
quarter to the next, its labor productivity ratio would
also decline if technological constraints kept manage-
ment from reducing its labor force proportionally This
decline would occur however efficiently the employ-
ees worked.

Charts such as the one shown in Exhibit
VI are useful tools for assessing this influence of vol-
ume on observed productivity changes. To develop a
volume-influence chart, we first divide the resources
that have been consumed into two categories-fixed
and variable. For instance, in process industries a rela-
tively large proportion of a plant's direct labor force is
needed to operate reactors and other equipment

regardless of the volume flowing through these facili-
ties. In this case, as much as 90% to 95% of wages and
benefits might be unavoidable without major process
changes and would therefore figure as a fixed resource.

All resource inputs (or their deflated
costs) can then be grouped as either fixed or variable
resource elements, and the dollar impact on profit
growth or shortfall calculated for each group. The
effect of this calculation is to split the overall produc-
tivity contribution into two mutually exclusive causal
areas-one due to volume influences (that is, changes
in the productivity ratio of fixed resource elements)
and the other due to volume-independent or variable
elements.

Productivity data from Silica's glass
division illustrate the value of this volume analysis.
(Trend lines for fixed and variable element groups as
well as a plot of the deflated sales volume appear in
Exhibit VI.] Note that in several years the trend of
fixed-elements productivity does not match the vol-
ume trend. This mismatch implies that the division
was incurring true efficiency gains and losses in the
use of fixed resources such as salaried manpower. For
example, we remember that the division's management
initially attributed the large drop in the 1980 produc-
tivity to declining volume. As Exhibit VI indicates, how-
ever, the decline in fixed-resources productivity so far
exceeded the drop in volume that it alone could not ex-
plain the degradation of profit. Inefficiencies embedded
in the use of salaried labor, wage roll employees, energy,
and other fixed resources were the more critical factors.

Dollars Sk cents rewards

The assumption behind the profitability
= productivity 4- price recovery approach is that every
dollar of revenue carries the burden of earning profit at
the same margin goal or standard. Dollars generated by
sales-price increases are expected to be just as profitable
- to earn just the same margin - as dollars attributable to
increases in the number of units sold. Therefore, man-
agement must raise its sales prices not merely enough
to recover inflation on a doUar-for-doUar basis but
enough to maintain the company's profit margin.

Managers who accept this assumption
will find the measurement procedure outlined here
extremely useful. It establishes a way of showing the
results of productivity-improvement efforts in terms
of their impact on profits. It also gives management an
opportunity to assess its pricing strategy by quantify-
ing the impact of sales price actions and indicating
whether prices are recovering inflation costs and con-
tributing to profitability
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Exhibit VI The influence of volume on productivity
at Siiica Corporation's glass division

Profit change $ 5 million

Meeting the challenge of a constant-
margin goal, however, can be difficult. During a reces-
sion, for example, management may be unable to set
prices that will both maintain the desired profit mar-
gin and recover inflation-related costs. At such times
the practical advantages of a profit-linked productivity
measurement system prove especially relevant. •

Managements in various industries, in-
cluding plastics, aluminum, and industrial chemicals,
have already applied the profitability = productivity -^-
price recovery analysis to their operations. It has been
used internally at the corporate, division, plant, and
product-line level and externally to analyze a com-
pany's relations with a major customer.

The procedure has been most widely
used to develop historical profitability trend charts and
to forecast trends in upcoming budget years. In addition,
it is a useful method for analyzing candidates for busi-
ness acquisition and profit centers' long-range plans.

The benefits derived from these practi-
cal applications have varied. At times the results have
simply confirmed what management has known intui-
tively. In other cases, however, they have revealed unsus-
pected prohlem areas and imprt)vement possibilities.
For example, one group of managers was surprised to
leam that the price-escalation formulas written into
its customer sales contracts were eroding product-line
profitability Because the fonnulas were constructed to
pass cost reductions on to customers through process-
utilization updates, sizable productivity gains never
reached the bottom line. Improving productivity only
lowered prices and diminished profits.

Several general conclusions arise from
these applications, including the following:

Productivity and price recovery are
interrelated. Sales price strategies affect a company's
ability to obtain volume. In tum, volume has a direct
as well as an indirect effect on productivity. Specifi-
cally, through the output figure, volume changes enter
the output-input measures of productivity directly,
while indirectly, increased volume allows otherwise
uneconomical productivity-improvement projects to
become justifiable. Conversely, productivity improve-
ments allow managers to strengthen their pricing posi-
tion with respect to their competitors. A productive
company can weather economic storms and be an
effective price leader in its industry.

As an illustration of the connection
between volume and price recovery, consider what
happened in one company that manufactures compo-
nents for retail products. Originally the company
assembled a major component manually, and the prod-
uct was therefore costly and uncompetitive. Thanks to
an aggressive campaign to obtain vt)lume through low
price increases, the company obtained large sales con-
tracts and gradually built up its production volume.
With this additional volume, investment in a new,
highly productive assembly machine became econom-
ically justifiable on the basis of ROI and payback. In
turn, the new machine lowered unit costs and raised
profitability It also aided management's ability to
obtain price increases and enhance price recovery. (The
Japanese have long recognized this productivity-price
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recovery connection and have used it to capture many
international markets.)

Management often overlooks the effect
of pricing strategies on the hottom line. While most
executives understand the immediate relationship
between unit sales prices and revenues, they often fail
to consider the impact that pricing actions have on
profit growth. The profitability = productivity + price
recovery procedure corrects this oversight. Because the
analysis is based on the expectation that price increases
will recover the negative effects of inflation and main-
tain the profit margin goal, it establishes a target or a
base with which to monitor the performance of a profit
center's pricing actions.

The benefits of such monitoring can be
impressive. With it, one product manager learned that
his pricing strategy was incompatible with his opera-
tion's profit goals. Although the $.10 per unit sales
price increase covered the $.08 rise in raw materials
costs, the resulting gross profit margin was below the
25% level of the previous period. This discovery led
him to reexamine the operation's marketing strategies
and its basic goals. To his dismay, he found that he and
other managers had keyed their price changes to raw
materials only They had failed to consider other
sources of inflation.

Management often overstates the influ-
ence of volume and product mix on productivity. When
a productivity measure drops, managers customarily
cite falling sales or shifts in the product mix. While
these are common causes, they tend to be overused and
frequently appear as scapegoats. Often the real cause is
the reluctance to respond to declining sales by reduc-
ing consumption of resources thought to be fixed.

In addition to the benefits that flow
from these conclusions, using the procedure brings
additional practical rewards. For example, several man-
agers found that it enabled them to explain variations
in price-recovery performance that were linked to
some products' unique attributes (or to their ahsence).
The ability to achieve substantial price increases
affects a product's profitability growth through the
price recovery side and, indirectly, through the produc-
tivity side as well. Though this ability hinges on many
factors, the presence of unique product or delivery
attributes often gives the competitive edge sales man-
agers need to "sell" higher prices to their customers.
By giving management detailed information ahout the
effect of its pricing policies, the analysis points up this
primary relationship between a product's unique char-
acteristics and its profitability.

Finally, the profitability analysis
improves corporate communications. Manufacturing
managers often have difficulty talking effectively
about productivity issues with marketing managers

because they lack common ground. The former are
accustomed to speak ahout changes in their plants'
ratios of pounds produced per man-hour, while the lat-
ter think in terms of cutting prices to beat the compe-
tition. By concentrating on the hottom line, this
analysis emphasizes their common goal. Thus, it fos-
ters effective dialogue about productivity and pricing
among managers at different levels and in different
functional areas. In the last analysis, this dialogue may
be the most valuable benefit of all,

Cost

where

Implied total
cost detlator
lor year I

Appenaix:
Method of deflating (D)
the reported cost of \
sales in a given year (t)
back to a base year

Reported total cost of sales in year t

Implied total
cost deflator
for year 1

Implied total
oost deflator
for year 2

Reported total cost of sales in year t

Deflated value
of raw materi-
als, expressed
in prior-year
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Deflated value
of salaries,
expressed m
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dollars
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cost deflator
for year t



Harvard Business Review Notice of Use Restrictions, May 2009

 

Harvard Business Review and Harvard Business Publishing Newsletter content on EBSCOhost is licensed for

the private individual use of authorized EBSCOhost users.  It is not intended for use as assigned course material

in academic institutions nor as corporate learning or training materials in businesses. Academic licensees may

not use this content in electronic reserves, electronic course packs, persistent linking from syllabi or by any

other means of incorporating the content into course resources. Business licensees may not host this content on

learning management systems or use persistent linking or other means to incorporate the content into learning

management systems. Harvard Business Publishing will be pleased to grant permission to make this content

available through such means. For rates and permission, contact permissions@harvardbusiness.org.



 

Productivity Measurement 
and Evaluation: 

What Is Available? 
The available productivity measurement and 

evaluation techniques are presented, and a system for 
choosing the appropriate ones is discussed. 

D. Scott Sink, Thomas C. Tuttle, and Sandra J. DeVries 

Productivity is a component of performance, not a 
synonym for it. Productivity needs to be viewed as one 
of a group of performance criteria against which man- 
agers can assess, evaluate, and base decisions regard- 
ing the organizational systems they are managing. 
However, experience accrued over recent years sug- 
gests that many if not most managers confuse produc- 
tivity and performance. Managers will define these 
terms quite differently, but most operationalize the 
terms similarly. This causes confusion and makes the 
task of productivity measurement more difficult than is 
necessary. There is a need to define systematically the 
components of performance for organizational systems 
and to examine interrelationships between the criteria. 

This article is based on Development of a Taxonomy of Productivity Mea- 
surement Theories and Techniques, Final Report to the Air Force Business 
Research Management Center, Contract No. F33615-83-C-5071, by 
D. Scott Sink, Sandra DeVries, Thomas Tuttle, and Jeffrey Swaim; and 
Productivity Management: Planning, Measurement and Evaluation, Con- 
trol and Improvement, by D. Scott Sink, to be published by John Wiley and 
Sons later this year. 

Once the meaning of productivity has been established 
within the larger context of performance in the first 
section of this article, we can move on to an informed 
consideration of how to measure and evaluate it. 

Productivity .represents a critical component of 
the performance equation, and managers face the task 
of developing measurement, evaluation, control, and 
improvement systems for this performance criterion. 
Productivity can be evaluated at the work group, func- 
tion, division, plant, or even firm level. Productivity 
can be measured with the intent of distinguishing ac- 
ceptable from unacceptable levels of performance. In a 
quality control sense, productivity measurement can be 
viewed as a device by which to monitor the system 
under study. Productivity can also be measured with the 
intent of improving the performance of the system in a 
more direct fashion. Our research reveals that there are 
different productivity measurement techniques avail- 
able for different purposes. Some are effective at the 
group level and are primarily improvement oriented, 
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Measuring accomplishments makes no sense 
before goals and ideas for achieving them have 

been clearly stated. 

while other techniques are effective at the plant or firm 
level and are primarily control oriented. The second 
portion of this article focuses on presenting the basic 
productivity measurement and evaluation techniques 
available to managers at this time and then system- 
atically examining the circumstances most appropriate 
for using them. 

Situational assessment of 
performance 

Increasingly, managers must learn to be situa- 
tional leaders. We are learning that there is no one best 
style or way to manage. So it is with the assessment of 
organizations. In making a situational assessment of 
organizations, it is critical to determine how far man- 
agement thinking has developed regarding three ele- 
ments: 

A .  Preference for possible outcomes. This rep- 
resents the level of certainty and consensus over goals, 
objectives, etc. It is listed first and assigned the letter A 
because it is the most important element. It essentially 
represents the effectiveness performance criteria. 

B. Belief about cause and effect. This is the 
level of knowledge and beliefs regarding how to accom- 
plish goals and objectives. It represents technology, 
methods, techniques, etc. It is listed second and as- 
signed the letter H because it represents the second 
major concern upon which management focuses. It 
essentially encompasses the efficiency, quality, and 
innovation criteria. 

C .  Standards of desirability. This represents 
the degree to which assessment criteria are crystallized. 
It is listed third and assigned the letter C because it is 
typically, depending upon the situation, the third focus 
of attention for management. It represents the measure- 
ment, evaluation, and control focus of management 
regarding performance criteria, including productivity. 

Note that the three elements form the ABCs of 
management: 

A. Knowing the right things to be devoting 

B. Knowing how to accomplish those goals and 
resources toward (goal clarity). 

objectives (path clarity). 

C. Knowing if and how well we have accom- 
plished those goals and objectives. 

The order of these elements is critical. It makes 
no sense to be efficient (B) and not effective (A). It is 
not reasonable to expect management to focus on stan- 
dards for measuring accomplishment when its goals 
(A) and ideas for achieving them (B) have not been 
clearly established. And yet, most in the field of pro- 
ductivity measurement are neglecting these fundamen- 
tal propositions. 

If an organizational system has not advanced far 
regarding any of these elements, it is only reasonable 
for management to give first priority to A, or goal 
clarity. Then, once goals are clearer, we would expect 
movement toward B, or path clarity. This movement 
would serve to improve efficiency (more complete 
knowledge about path) and perhaps even quality (more 
consistent methods). Only when these improvements 
have taken place would we expect to see significant 
effort directed toward measurement and evaluation (C). 

In fact , the selection of measurement and eval- 
uation criteria and attention when an organization has 
not developed both goal and path clarity can be dys- 
functional. If one is not sure what one wants, or for that 
matter how to get what one wants, it doesn’t make much 
sense to focus measurement and evaluation on effi- 
ciency. And yet we see a tremendous number of books 
on white-collar productivity that prescribe this ap- 
proach. 

Another point needs to be made regarding this 
conceptual framework. In the case of certain kinds of 
organizational systems, the level of development with 
regard to the A, B ,  and C elements is basically predeter- 
mined by their tasks, environments, technologies, etc. 
For instance, in the R&D function, often only goal 
clarity (A) has been fully established. There is not 
much that can be done about this. It’s in the nature of the 
work that the focus must be on maintaining clear goals 
and objectives, with very little direct focus on effi- 
ciency or productivity. 

The point is that management has to know 
where it stands regarding these elements and where it 
should stand (which will be dictated somewhat, as just 
noted, by environment, available technology, and 
tasks). If management finds a discrepancy, it must make 
appropriate corrections. Measurement, evaluation, and 
control systems and the performance criteria focused 
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Emciency is the ratio of resources expected to be 
consumed on the right things to resources 

actually consumed. 

upon by those systems must be situationally developed 
and implemented. The appropriate measurement, eval- 
uation, and control system depends on where the orga- 
nization stands with regard to the elements discussed. 
Productivity measurement is most appropriate where 
goals and the paths to them have been determined. 

We will now clarify the concept and terms asso- 
ciated with performance and productivity, particularly 
as they assist with the task of measurement and evalua- 
tion. 

Performance and productivity 
basics 

Performance of an organizational system (i.e., a 
work group, cost or profit center, division, function, 
plant, firm, etc.) is comprised of at least seven criteria. 
These are: effectiveness, efficiency, quality, productiv- 
ity, quality of work life, innovation, and profitability/ 
budgetability. Consider the control function of manage- 
ment to be one of designing an instrument panel con- 
taining dials, indicators, knobs, controls, etc., which 
provide timely data and information about the perfor- 
mance of the system being managed. An immediate 
question facing managers is that of what to include on 
the panel-i.e., what should we measure and evaluate 
and, hopefully, control. Making this decision is a vital 
function of management that is overlooked and ignored 
to a great degree. It is vital because by and large a 
manager can expect to obtain the behaviors that are 
explicitly or implicitly measured. If the measurement 
system is ill designed, it will very likely be a root cause 
of performance and productivity problems. 

It is important, therefore, for every manager to 
think through what performance means for the organi- 
zational system being managed. This conception can be 
developed in an autocratic fashion, a consultative man- 
ner, participatively, or even in a delegative fashion, 
depending upon the situation, group, circumstances, 
desired outcomes, etc. Regardless of the approach 
taken to develop a clear, concise view of what perfor- 
mance actually means, the result needs to be transmit- 
ted to the people in the system clearly, consistently, and 
effectively. Many performance problems experienced 
in the U.S. result from uncrystallized views of where 

we are headed and how we should get there. However, 
in order to develop clear, consistent statements about 
what performance means for a specific organizational 
system, there must be a foundation of definitions for the 
seven performance criteria mentioned above. 

Organizational systems performance: 
definitions 

Relatively straightforward and concise defini- 
tions of these basic performance criteria are as follows: 

1.  EfSectiveness: doing the right things on time, 
and in the right manner, in terms of goals, objectives, 
activities, goods, products, services, etc. 

Simply put, effectiveness focuses upon what we 
should be doing and have done. We can develop an 
effectiveness index that looks at the should divided by 
the actual. Effectiveness is an issue on the output side. 
That is, it focuses upon what should and does come out 
of the organizational system. We list and define it first 
because in our view it is the most important criterion. 

2. Eficiency : the ratio of resources expected to 
be consumed on the right things to resources actually 
consumed. 

Note that efficiency is an issue on the input side. 
It focuses upon resource consumption, or, more specifi- 
cally, upon the relationship between what we felt should 
have been consumed (which can be determined subjec- 
tively, historically, or through engineered standards) 
and what was actually consumed. 

3 .  Quality: conformance to specijications, jit- 
ness for use. 

The key word for this criterion is specifications. 
Special quality attributes must be identified and made 
explicit. Quality is a measure of performance on the 
input side, with respect to the transformations of input, 
and also on the output side. Many organizations today 
speak of the critical importance of managing the quality 
of work, the quality of work life, and the quality of 
management. 

4. Productivity: the ratio of quantities of output 
(goods and services from an organizational system over 
a period of time to quantities of input resources con- 
sumed by that organizational system for that period of 
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time: or, the ratio of quantity at the desired quality level 
to resources actually consumed. 

Productivity is therefore an issue on both the 
input and output sides. This criterion examines the 
relationship between what comes out and what goes in. 
In this respect, it integrates effectiveness, efficiency, 
and quality into one dimension. 

5 .  Quality of work lqe: human beings’ affective 
responselreaction to working and living in organiza- 
tional systems. 

Quality of work life (QWL), like productivity, 
is a very pervasive performance criterion in that it has 
the potential to influence performance against the other 
criteria in a frequently significant fashion. QWL is 
often operationalized through attempts to measure at- 
tributes of the organizational system that “cause” 
positive or negative affective responses. 

6 .  Innovation: the creative process of adapta- 
tion of product, service, process, structure, etc., in 
response to internal as well as external pressures, de- 
mands, changes, needs, etc. 

Innovation is also an extremely pervasive crite- 
rion, and often elusive as well. It is different than 
invention or creation in that it implies effective imple- 
mentation of a creative new idea. Americans are in- 
ventive; the Japanese are innovative. It is extremely 
hard to measure and manage. The focus is on process as 
opposed to content, and it is difficult to measure the 
quality of the innovation process. We often sense intu- 
itively when it exists and when it does not. The manage- 
ment challenge lies in knowing how to detect when it 
doesn’t exist and in knowing how to spark it when 
needed. 

7 .  Profitabilitylbudgetability : a measure or set 
of measures that assess attributes offinancial resource 
utilization. 

Profitability is, of course, bottom line. (In the 
public-sector firm, the issue is actually budgetability or 
the relationship between allocated budget, or revenues, 
and expended budget, or costs.) There are many highly 
developed measures for this criterion of performance. 
This criterion is clearly the best developed in terms of 
measures, evaluation procedures and techniques, and 
standards. 

Efficiency 

These seven criteria are not independent of one 
another; in fact, they are causally related. Figure 1 

Moderating variables: 
market, prices, 
economy, etc. 

Figure 1 
Causal Relationships between the 
Seven Basic Performance Criteria 

I* 

.-** ...-* Quality .‘ Survival, growth 
Short term 
Long term 

presents a conceptual picture of these interrela- 
tionships. Note that it is important to focus first on what 
it means to be effective. This is, of course, a continual 
and dynamic process. As we have already noted, it 
makes no sense to be efficient and not effective, and yet 
countless organizations and managers fall into this trap. 
It is interesting that, in a very general sense, the Japa- 
nese drive the Figure 1 model from left to right in terms 
of sequence and management emphasis; while many 
American organizations seemingly drive it from right to 
left. That is, for the past twenty years many American 
organizations have focused on profit goals (often short- 
term) at the expense of longer-term effectiveness and 
survival issues. 

Organizational systems performance: 
performance management process 

Figure 2 depicts the terms and concepts we have 
been discussing. We can view an organizational system 
as an input-transformation process-output model. In 
the upper portion of the figure we see that necessary 
inputs are procurred and usually come with three 
“tags” associated with them: quantity, quality, and 
price or costs. These inputs are transformed into the 
desired outputs, which also have three “tags” associ- 
ated with them: quantity, quality, and price. These 
outputs are distributed and outcomes (desired, un- 
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7he NPPMM utilizes the Nominal Group 
Technique to deuelop consensus measures of 

performance andor productiuity. 

desired, intentional, unintentional, functional, dys- 
functional) occur. If the outcomes are the desired ones, 
we would assume this positively contributes to the 
performance equation of the organizational system. 

The lower portion of the figure represents the 
measurement, evaluation, control, and improvement 
component of the process. Measurement and evaluation 
systems focusing upon one or likely a number of the 
seven performance criteria are designed, developed, 
inherited, etc. Armed with data and hopefully informa- 
tion from these systems and often with data and infor- 
mation from other, less explicit sources, managers at- 
tempt to control and improve performance. The 
feedback loop in the model represents the control and 
improvement process. 

Productivity measurement and 
evaluation techniques 

Our recent Defense Department-sponsored 
study focused upon exhaustively surveying the theory 
and practice of productivity measurement. We identi- 
fied many theories and numerous conceptual views on 
the topic but relatively few techniques that are in prac- 
tice or that appear to have the potential to be put in 
practice in the near future. Figure 3 outlines our general 
findings. 

The three basic techniques we identified have 
been given generic titles to enhance consistent com- 
munication regarding the basic approaches they repre- 
sent. The Multi-Factor Productivity Measurement 
Model (MFPMM) has been in existence at least since 
1955. Computerized models for this technique have 
been developed since the late seventies. Several ver- 
sions of the MFPMM now exist.’ Computer-assisted 
versions of this model are now available for main- 
frames, minicomputers, and most personal computers. 

The Normative Performance/Productivity Mea- 
surement Methodology (NP/PMM) was developed in 
1976 at Ohio State University. It utilizes the Nominal 
Group Technique to develop consensus measures of 
performance and/or productivity depending upon how 
the focal question is worded.* 

The Multi-Criteria PerformanceProductivity 
Measurement Technique (MCP/PMT) has its origins in 

Figure 3 
Productivity Measurement and Evaluation 

Techniques Currently in Use 

1. Multi-Factor Productivity Measurement Model 
(MFPMM). Related models are Total Factor Produc- 
tivity Model, Total Productivity Model, and Product- 
Oriented Total Productivity Model. 

2. Normative Performance/Productivity Measurement 
Methodology (NP/PMM). Based on the Nominal 
Group Technique. 

3. Multi-Criteria Performance/Productivity Measure- 
ment Technique (MCP/PMT). Also called the Objec- 
tives Matrix. 

4. “Surrogate” approaches: 
Common Staffing Study 
MPBO, CMBO 
Work Measurement 
Engineering Economic Analysis 
CosVBenefit Analysis 
Statistical Quality Control 
Production Control 
Budget Control 
Checklists, audits, etc. 
Consensus performance measures 
Performance appraisal 

multiattribute decision analysis theory, which is a field 
at least twenty-five years old. At the Oregon Productiv- 
ity Center, James Riggs and Glenn Felix have popu- 
larized this approach and call it the Objectives Matrix. 
Computer-assisted models have now been developed 
for this technique for application on the IBM PC.3 

There are also “surrogate” productivity mea- 
surement approaches. These are any measurement, 
evaluation, and improvement verification technique 
that measures something that is correlated to productiv- 
ity. In other words, these approaches do not measure 
productivity directly but, rather, measure performance 
criteria or attributes that are correlated to productivity. 

We will now review the basic mechanics of the 
three primary techniques. We will present a basic intro- 
duction to how these techniques work and what they do, 
and we will provide an example for each one. We will 
not review the surrogate approaches, as they are numer- 
ous, quite diverse in character, and, as noted, do not 
directly measure productivity. 
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Figure 4 
Relationships between Productivity, Price 

Recovery, and Profitability as Evaluated in the 
Multi-Factor Productivity Measurement Model 

1 I I 

Multi-Factor Productivity Measurement 
Model 

- 

The Multi-Factor Productivity Measurement 
Model (MFPMM) is a dynamic, aggregated, indexed, 
and computerized approach to measuring productivity. 
MFPMM can be utilized to measure productivity 
change in labor, materials, energy, and capital. It also 
measures the corresponding effect each one has on 
profitability. With essentially the same accounting data 
that are used to track revenues and costs, the MFPMM 
can provide additional insight into the individual fac- 
tors that are most significantly affecting profits. 

The MFF’MM is based on the premise that prof- 
itability is a function of productivity and price recov- 
ery; that is, an organizational system can generate profit 
growth from productivity improvement and/or from 
price recovery. Productivity relates to quantities of out- 
put and quantities of inputs, while price recovery re- 
lates to prices of output and costs of inputs. Price 
recovery can be thought of as the degree to which input 
cost increases are passed on to the customers in the 
form of higher output prices. The relationship between 
productivity, profitability, and price recovery are de- 
picted in Figure 4. 

The data required for the MFPMM are periodic 
(i.e., monthly, quarterly, annually, etc.) data for quan- 
tity, price, and value of each output and input of the 
organizational system being analyzed. Since value 
equals quantity times price, having two of the quantity, 
price, and value variables obviously yields the third 
algebraically. Quantity, price, and/or value of the vari- 
ous outputs produced and most of the inputs consumed 
are straightforward and should be provided by most 
basic accounting systems. 

The MFPMM compares data from one period 
(base period) with data from a second period (current 
period). This comparison forms the basis of the produc- 
tivity/price recovery/profitability analysis. The choice 
of a base period is a critical decision, since it establishes 
the period against which the current period will be 
compared. Therefore, the base period should be as 
representative of normal business conditions as possi- 
ble. If the data exists, the budget or “standards” could 
be used as the base period data. Depending on the needs 
of the user, the availability of data, product cycle time, 
etc., period length could be a week, a quarter, a year, or 
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quantities prices 

Change in 1 productivity H ;,%Y:~~~ Change in 
pricekost 
recovery 

tt 
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costs H Change in 

resou rcel 
input 
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t 
Change in 
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any other period for which input data can be matched to 
output data. 

From the base and current period data, the 
MFPMM generates a series of ratios and indexes, each 
communicating different information about the system 
under study. Figure 5 depicts, from left to right, the data 
input, and then the ratios and indexes derived from 
them: weighted change ratios, costkevenue ratios, pro- 
ductivity ratios, weighted performance indexes, and 
total dollar effects on profits. Weighted change ratios 
depict the percentage increase (or decrease) of an out- 
put or input item from the base to current period. Price, 
quantity, and value weighted change ratios are gener- 
ated by the model to show the percentage changes from 
period to period. Costhevenue ratios reflect the per- 
centages of reported revenue consumed by a particular 
input in a given period. This information provides the 
user with insights as to where leverage exists. The most 
common method of productivity improvement is cost 
reduction, and these ratios show exactly where cost 
reductions will pay the biggest dividends. Productivity 
ratios-the ratios of total output value to the various 
input values4epict absolute productivity values in the 
base and current period. These ratios show the absolute 
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The MFPMM is most appropriate at the firm and 
plant leuels and would be most useful to senior 

management. 

Figure 5 
Basic Structure of the Multi-Factor ProductivSty Measurement Model 
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increase or decrease of productivity for each of the 
inputs. The weighted performance indexes are actually 
output over input change ratios from period 1 to period 
2. The final set of indexes are the dollar effects on 
profits. In other words, these indexes indicate what 
impact (in dollars) are caused by changes in productiv- 
ity, price recovery, and profitability. The ratios and 
indexes identify areas that need improvement, and they 

also identify areas that are operating at an acceptable 
level. If the information is used correctly, productivity 
can improve, which in turn should increase profits. 

The MFPMM is most appropriate at the firm 
and plant levels and would be most useful to senior 
management. It could be used at the cost center level as 
a separate accounting system for an assembly line, 
individual product line, etc.; however, at lower levels of 
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organizations, managers do not normally need the kind 
of detail offered by the model. The MFPMM has been 
most often applied in manufacturing settings, but it can 
be used anywhere the necessary data exists. 

It is estimated that somewhere between 50 and 
100 organizations in the United States are utilizing this 
approach. Among these are: Phillips Petroleum Com- 
pany, Anderson Clayton, General Foods, Hershey 
Foods, Sentry Insurance, John Deere , and Federal Ex- 
press. 

Case example 

Figure 6 depicts an actual case example. The 
figure represents the computer output or tableau for the 
MFPMM. Only a portion of the output is presented 
here, but it will suffice to serve as an example by which 
to clarify the model. We will briefly describe what the 
output tells us regarding the performance of this fi- 
berglass boat manufacturing firm in periods 1 and 2. 

Columns 1-6 are data input to the model. Col- 
umns 1-3 present period 1 data regarding output and 
input quantity, price unit costs, and revenues/costs. 
Columns 4-6 represent equivalent period 2 data. 

As can be seen, comparing period 2 to period 1 
this company: sold more boats and raised prices; used 
less labor and had an increase in labor rates; used more 
fiberglass and paid more for it; and used more wood and 
electricity while unit cost for both remained the same. 
Also, the data columns show that the company did not 
choose to capture its capital consumption in the data for 
the model. 

Columns 7-9 represent weighted change ratios. 
Column 7 tells us the period price and cost weighted 
change ratios for outputs and inputs. For example, the 
company (see circled highlights): 

1. Produced 27.27 percent more boats in period 

2. Consumed or paid for 5 percent less labor in 

3. Consumed 36.36 percent more fiberglass in 

Column 8 tells us the period 2 quantity 
weighted change ratios for outputs and inputs. For 
example (see circled highlights): 

2 than period 1; 

period 2 than period 1 ; and 

period 2 than period 1. 

1 .  Boat prices increased 15 percent from period 
1 to period 2; 

2. Labor unit costs or salaries and wages in- 
creased 13.11 percent from period 1 to 
period 2; and 

3. Fiberglass unit costs increased 70 percent 
from period 1 to period 2. 

Column 9 tells us the simultaneous effect of 
changes in priceskosts and quantities soldhsed. Col- 
umn 9 for output rows tells us the increase in revenues 
from period 1 to period 2 was 46.36 percent. Column 9 
for input rows tells us the increase in costs from period 
1 to period 2 (e.g., material costs up 129.84 percent; 
total costs up 110.75 percent). 

Columns 10 and 11 depict costhevenue ratios 
and assist in invoking Pareto’s principle with respect to 
focusing in on where our big costs are. For example, 
material costs in period 1, column 10, were 20.41 
percent of total revenues, while material costs in period 
2, column 11, were 32.05 percent of total revenues. 

Columns 12 and 13 are the absolute productiv- 
ity ratios for periods 1 and 2 respectively. Labor pro- 
ductivity was 28.18 in period 1 and 37.5 in period 2. 
These numbers will have meaning only once they are 
tracked over time and interpreted in the context of what 
is or has happened to the company. 

Columns 14-16 represent the weighted perfor- 
mance indexes. Column 14 tells us the rate of change of 
productivity from period 1 to period 2. Labor produc- 
tivity is up 34 percent, material productivity is down 7 
percent, and overall productivity is down 2 percent. 
Column 15 tells us the rate of change of price-recovery 
or prices over costs from period 1 to period 2. We can 
see that material price recovery is down 32 percent. 
That is, suppliers increased their costs to the company 
faster than it raised its prices to its customers. Column 
16 depicts the simultaneous change in prices/costs and 
quantities soldhsed. Profits increased 36 percent from 
period 1 to period 2 due to productivity and price 
recovery gains in the labor area. Overall, profits de- 
creased by 31 percent due to a slight decline in overall 
productivity and a significant decline in overall price 
recovery. 

Columns 17- 19 depict the dollar effect on profit 
changes from period 1 to period 2 from productivity 
and price recovery. The bottom line is that this company 
became $85,594.81 less profitable from period 1 to 
period 2. 
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Certain software uersions of the MFPMM 

Boat A 
Boat B 

Total Outputs 

incorporate simulation routines for playing “what 

Quantity Price $ Value $ Quantity Price $ Value $ Quantity Price Value 

50 5000.00 250000.00 70 5500.00 385000.00 1.4000 1 .I000 1.5400 
30 10000.00 300000.00 35 12000.00 420000.00 1.1 667 1.2000 1.4000 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

550000.00 805000.00 

if” games with the data. 

Labor- 
Management 

Labor-Glass 
Labor-Assembly 

Total Labor 

Figure 6 
Case Application of the Multi-Factor Productivity Measurement Model 

320 20.00 6400.00 304 22.00 6688.00 .9500 1.1000 1.0450 
800 8.00 6400.00 760 9.00 6840.00 .9500 1.1250 1.0687 

1 120 6.00 6720.00 1064 7.00 7448.00 ,9500 1.7667 1.1083 

19520.00 20976.00 1.0746 

Outputs/lnputs 

Fiberglass 

Wood 

Period 1 

2200 50.00 11 0000.00 

750 3.00 2250.00 

Period 2 

3000 85.00 255000.00 

1000 3.00 3000.00 

Weighted 
Change Ratios 

2.3182 

1.3333 1.0000 1.3333 

Electricity 
Natural Gas 
Total Energy 

Multi Inputs 

8000 .10 800.00 8200 .10 820.00 1.0250 1.0000 1.0250 
90 4.00 360.00 90 4.00 360.00 1.0000 1.0000 1.0000 

11 60.00 1 180.00 1.01 72 1 .OOOO 1.01 72 

132930.00 280156.00 1.2994 1.6220 

Total Materials 1 1 12250.00 I 258000.00/ 1.3630 1.6863 

Note: The circled numbers are those utilized in the text for illustration. 

This brief discussion of this case application of 
the MFPMM should suffice to at least clarify the basic 
characteristics of this technique for measuring produc- 
tivity and other elements of performance. Certain soft- 
ware versions of this model also incorporate simulation 
routines so that management can play “what if” games 
with the data. 

Normative Performance/Productivity 
Measurement Methodology 

The Normative Performance/Productivity Mea- 
surement Methodology needs to be viewed as a compo- 
nent of a productivity measurement system. The NP/ 
PMM incorporates structured group processes to iden- 

tify appropriate productivity measures for work 
groups. The structured group processes are used as 
mechanisms for shaping consensus and for developing 
a commitment for further follow-through. Once the 
productivity measures are identified, it becomes the 
task of the group to operationalize and implement the 
productivity measurement system. The final and per- 
haps most important task of the NP/PMM is to provide 
feedback to the workers in hopes of identifying produc- 
tivity improvement opportunities. 

The NP/PMM should not be implemented until 
several necessary preconditions are fulfilled. Without 
support from all levels of management and labor, the 
NP/PMM cannot be successful. Once it is determined 
that NP/PMM is to be used in the productivity measure- 
ment system, there are five distinct stages to be fol- 
lowed. 
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CostlRevenue 
Ratios 

Period 1 Period 2 

Productivity Weighted Dollar Effects on Profits 
Ratios Performance Indexes 

Change in: Change 
Period 1 Period 2 Produc- Price Profit- Chanae in in Price Chanae in 

.0116 .0083 

.0116 .0085 

.0122 .0093 

,0355 ,0261 

.2000 .3168 

.0041 .0037 

m- 

Stage 1 of the NP/PMM involves execution of a 
structured group process such as the Nominal Group 
Technique (NGT) or the Delphi Technique (DT). This 
process is used as a mechanism for generating a pri- 
oritized list of productivity measures, ratios, and/or 
indexes for each specified unit of analysis. The basic 
reason for using a “normative” or participative ap- 
proach is to ensure adequate motivation, commitment, 
and accountability on the part of key participants for 
implementation and.acceptance of the resultant produc- 
tivity measurement system. 

Stage 2, the design of the productivity measure- 
ment system, requires intervention from one or more 
productivity analysts, who work at operationalizing 
measures obtained from the structured group process. 
The analysts must also determine how and where to 
collect the data for the productivity measures pre- 

85.94 115.13 1.34 1.05 1.40 2065.45 61 3.82 2679.27 
85.94 115.13 1.34 1.02 1.37 2065.45 461.82 2527.27 
81.85 109.65 1.34 .99 1.32 21 68.73 218.91 2387.64 

ma 1.02 6299.64 1294.55 7594.1 8 

5.00 4.67 .63 -10000.00 -84000.00 -94000.00 

244.44 233.33 .95 1.15 1.10 - 136.36 - 429.55 - 293.18 

4.90 4.58 .93 .68 .64 - 10136.38 - 83570.44 - 93706.87 

viously suggested by the structured group processes. 
Eventually, it becomes the joint responsibility of the 
analysts and the group members to shape a workable 
productivity measurement system. 

Stage 3 of the NP/PMM process requires a 
briefing, review, discussion, potential revision, and 
eventual approval of the draft operating system of the 
productivity measurement program. This is also the 
stage at which feedback is provided to the participants 
in the organizational system for which the productivity 
measurement system is being developed. This feedback 
is important in maintaining commitment from all par- 
ticipants involved in the process. 

Stage 4 is the integration and implementation of 
the productivity measurement system with existing per- 
formance measurement systems within the organiza- 
tion. This integration and implementation requires con- 

.0015 .0010 

.Oil07 .0004 

.0021 .0015 

,2417 .3480 
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How to evaluate performance against a highlg 
heterogenous list of measwes became critical to 

the development of the MCPIPMT. 

sultative or managerial backing in order for the resultant 
productivity measurement system to be fully imple- 
mented. 

Stage 5 ,  the final stage, occurs once the mea- 
surement program has been implemented. Continuous 
monitoring of the productivity measurement system 
after implementation is recommended. This monitor- 
ing will provide feedback and validity for the program. 
The monitoring also provides flexibility to the method. 
If at any time the program developed by the NPiPMM 
does not accomplish its objectives, corrections can be 
made by repeating the NP/PMM process. 

The NP/PMM can be implemented in any orga- 
nization that is interested in pursuing a participative 
method of developing productivity measures. A sub- 
stantial body of literature and experience relative to 
participation and group processes suggest that there 
exists a great amount of untapped resources within 
organizations in the form of its employees. By tapping 
the resources of its employees, an organization can 
capture a group wisdom that is most likely to identify 
the real problems and opportunities involved in produc- 
tivity improvement. It has been determined that the NP/ 
PMM process functions best when the measurements’ 
focus is not on the corporation as a whole, or the 
individual employee, but upon the individual depart- 
ment. The productivity emphasis, therefore, would be 
placed upon the “producing” unit. 

The NP/PMM is most often implemented in 
organizations where white-collar employees prevail. 
For example, Westinghouse uses a form of the NP/ 
PMM to measure the productivity of its research and 
development group. Other companies such as the Shell 
Oil Company, Control Data Corporation, Babcock and 
Wilcox, Tektronix, Inc., and Champion International 
also use a form of the NP/PMM to establish a par- 
ticipative productivity measurement program. 

An application of the NP/PMM will appear in 
our presentation of the next measurement technique. 

Multi-Criteria PerformanceProductivity 
Measurement Technique 

An innovative, widely applicable, and reason- 
ably simple approach to measuring performance or 
productivity is being developed at the Oregon Produc- 

tivity Center and at the Oklahoma Productivity Center. 
This technique-the Multi-Criteria Performance/Pro- 
ductivity Measurement Technique (MCP/PMT)--can 
be nicely integrated with the Nominal Group Technique 
used in the Normative Performance/Productivity Mea- 
surement Methodology to facilitate more effective use 
of the tremendous number of measures and ratios of 
productivity or performance that can be obtained from 
groups in organizations. 

Studies beginning at Ohio State University in 
1975 developed a participative, yet highly structured 
methodology for identifying consensus productivity/ 
performance measures for a given organizational sys- 
tem. The value of a participative approach lies in the 
creation of an “ownership” for the resulting measures. 
Successful implementation of ensuing measurement, 
evaluation, and control systems is more assured with 
effective participative approaches. 

However, difficulties in operationalizing mea- 
surement systems that have origins in a participative 
process hindered early efforts. The question of how to 
evaluate performance against a list of measures that is 
often highly heterogeneous became critical to con- 
tinued development. Below we indicate how the MCP/ 
PMT overcomes these difficulties. 

MCPPMT procedure 

Assume that a consensus and prioritized list of 
productivity/performance measures for a given organi- 
zational system has just been generated utilizing the 
NGT. It is a list of heterogeneous measures (i.e., ap- 
ples, oranges, peaches, etc.). The goal is aggregatingor 
evaluating performance against these criteria in an inte- 
grated fashion. 

A common performance scale needs to be de- 
veloped that converts the diverse measures into some 
common denominator. The performance scale com- 
monly is rather arbitrarily allowed to range from either 
0 to 1.0, 10.0, or 100. If a 0 to 10.0 scale is chosen, 
level 0 represents the lowest level of performance possi- 
ble for a given measure. Level 5 represents a minimally 
acceptable performance level. Level 10 represents the 
perception of best performance or excellence. Levels 0, 
5 ,  and 10 should be clearly defined and accepted 
benchmarks. 
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The final computational step in the MCPIPMT is 
adding up the weighted scores of all the criteria. 

But how can the various measures be adapted to 
the common scale? Each productivity/performance 
measure or criterion has at least one “natural” scale that 
it can be or is measured with. Often this natural scale is 
simply an industry consensus or norm: e.g., measuring 
liquids in gallons or liters, measuring coal in tons, 
measuring profitability performance in terms of ROI, 
etc. The objective in the MCP/PMT is to develop a valid 
set of natural scales used to measure performance 
against a given criterion and to match levels of perfor- 
mance on that scale to levels of performance on the 
common utility scale. The natural scales are designed 
so that one end corresponds to a 10 and the other to a 0 
on the common scale. A preference curve, which can, 
and often will be, subjective, is developed for each 
measure and used to transform performance on the 
natural scale to a common scale through a preference 
function graph, with the common scale as the y-axis 
and the natural scale as the x-axis. There exist tech- 
niques for developing these curves in a valid manner.4 

The M in the MCP/PMT stands for multi, which 
signifies that there are many criteria or measures of 
productivity/performance against which we are at- 
tempting to perform. Therefore, there will often be 
many preference function graphs. The question now 
becomes one of how to aggregate performance scores. 
Since these scores are all from a common scale, we 
might be tempted to just add them up. However, the 
question of the disparate impact on performance of the 
various criteria must be considered. 

Rating the measures 

The NGT will have provided a ranked list of 
productivity/performance measures. The next step is to 
rate this list. Figure 7 depicts this process in the case of 
a computer center. The first step, once the criteria have 
been ranked, is to arbitrarily assign 100 points to the top 
priority measure or criterion. Next, the relative impor- 
tance of the second most important measure is as- 
sessed. In the example depicted in Figure 7,  customer 
satisfaction (priority 2) is seen as being equally impor- 
tant to the ratio of projects completed to constant value 
budget dollars (priority 1). So customer satisfaction is 
also assigned 100 points. This paired comparison rela- 
tive assignment of points is done for each successive 

criterion (i.e., the importance of each criterion is com- 
pared to the importance of the one immediately below 
in ranking). The total points allocated for all measures 
or criteria are calculated. Relative weights are then 
determined by dividing the individual points assigned 
by the total points (e.g., 1001730 and 80/730). One 
then has a sense of the relative importance or contribu- 
tion of each measure or criterion to overall perfor- 
mance/productivity. The rating process can be per- 
formed unilaterally by the manager of the group, by an 
analyst, or participatively by the same persons who 
identified the criteria and their rankings. 

Determining overall performance 

The next step in the MCP/PMT is to integrate 
the performance function graphs with these criteria 
weightings. This allows the development of one perfor- 
manceiproductivity indicator, which will indicate the 
overall performance of the organizational system. Fig- 
ure 8 conceptually depicts what is happening in this 
step, as applied to the computer center criteria. Actual 
Performance, or “results,” as measured against the 
natural scales represented on the x-axis, is transformed 
by the preference curve into a performance “score” (0 
to 10) on the common scale represented on the y-axis. 
Those performance scores are then multiplied by the 
criteria weighting factors to obtain weighted scores. 
Note that these weighted scores all have common units, 
while the x-axis reflects a variety of units. Note also that 
only one of the eight measures is a pure productivity 
measure (output over input ratio) and that is criterion #l. 

The final computational step in this procedure is 
to add together all the weighted scores. The value of the 
computer example is 5.391 out of a maximum of 10.0. 
The individual performance scores in addition to the 
total weighted score or overall performance indicator 
can be tracked over time and utilized to develop evalua- 
tion and control systems. 

The Objectives Matrix format for this tech- 
nique, as applied to the computer center example, is 
presented in Figure 9.5 Note that column 9 of the matrix 
represents the y-axis, or common scale. Columns 1-8, 
rows 3-13 represent the x-axis, or natural scale (which 
is coterminus with the common scale). 

The y-axis “Results” numbers from Figure 8 
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Figure 7 
Ranking and Rating Procedure for Measures of Performance 

# Criterion 
1. Reportsfprojects completed 

and acceDted 

RankinglPriority Rating 

Constant value budget $ 

2. Customer satisfaction 

3. Quality of decision support from 
systems developed 

4. Meeting user flexibility 
requirements 

5. Existence of and use of work 
scheduling/project 
management 

6. Proiects ComDleted on time 
Total projects completed 

Number of requests for rework/ 
redoing a project 

Existence of and quality of 
strategic planning for facilities, 
equipment staffing, manage- 
ment, processes, and systems 

7. 

8. 

are entered in Row 2 under the appropriate criteria. 
They are then inserted in the appropriate box below in 
the Performance Matrix. (Note that numbers from pre- 
vious measurement periods have already been inserted 
in the Performance Matrix. Thus, performance prog- 
ress or the lack of it can be noted from period to 
period. ) The corresponding performance scores from 
column 9 are then entered on row 14. The subjective 
weights discussed above (see Figure 7) are entered in 
row 15. Then the weighted score for each criterion and 
the total score for all criteria can be ascertained. 

Note also that it is possible to have subcriteria 
for a given measure or criterion and to simply divide up 
the criterion among the subcriteria. For instance, if 

5 

6 

7 

8 

100 

100 

100 

90 

90 

85 

85 

80 

730 
- 

Weight 

.123 - 90 = 
730 

.116 85 - 

85 - 

- -  

730 

.116 - -  
730 

. i l l  - 80 = 
730 

1 .ooo 

customer satisfaction (criterion 2)  were operationalized 
with two independent measures rather than one, then 
the .137 weighting would need to be divided among the 
two subcriteria. This is done by repeating the ranking, 
rating, and weighting procedure within the criterion 
itself. 

This approach and technique for performance 
and productivity measurement and evaluation for orga- 
nizational systems has tremendous potential. The roots 
of this technique lie in the multiattribute decision analy- 
sis that was created twenty-five years ago and has since 
been enhanced. The Japanese have taught us that things 
don’t have to be complex to work. 
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Two primary dimensions form the taxonomy 
classification scheme: Unit of Analysis and 

Measurement Scope. 

Figure 8 
Multi-Criteria PerFormance/Productivity 

Measurement Technique ':K 
0 
1 0  20 30 

Criterion: #1 
Weight: ,137 
Results: 2.0 
Score: 6 
Weighted Score: ,822 

Criterion: #4 
Weight: ,123 
Results: .6 
Score: 5 
Weighted Score. ,615 

'iEo 1 0  

Criterion: #2 
Weight: ,137 
Results: 8 
Score: 8 
Weighted Score: 1.096 

Criterion: #5 
Weight: ,123 
Results: .9 
Score: 6 
Weighted Score: ,738 

Criterion: #3 
Weight: ,137 
Results: 50 
Score: 2 
Weighted Score: ,274 

I 101 
1 0  

Criterion: #6 
Weight: ,116 
Results: .90 
Score: 5 
Weighted Score: ,580 

Criterion: #7 Criterion: #8 
Weight: ,116 Weight: ,111 
Results: 1 Results: 1 
Score: 9 Score: 2 
Weigh ted  Score :  1.044 Weighted Score: .222 

Sum of Weighted Scores = 5.391 

Selecting appropriate 
measurement techniques 

The remainder of this article will address the 
decision process that a manager might use in selecting 
appropriate productivity measurement techniques. The 
focus will be on techniques, rather than a single tech- 
nique, because, in most cases, a single measurement 
technique will not fulfill the measurement needs of an 
organization. This section will first present a scheme 
for classifying productivity measurement techniques. 
This will be followed by a discussion of how the classi- 

fication scheme or taxonomy can be used as a decision 
guide for selecting productivity measurement tech- 
niques to accomplish a stated purpose. 

Productivity measurement taxonomy 

In previous research, the authors have described 
in some detail the development of a functional produc- 
tivity measurement taxonomy. The purpose of this 
classification scheme was to assist a manager or pro- 
ductivity coordinator in analyzing the range of produc- 
tivity measurement options and to guide the process of 
choosing appropriate techniques. The taxonomy is pre- 
sented in Figure 10. 

Two primary dimensions form the classification 
scheme: Taxonomy Dimension 1 (TDl) is Unit of Anal- 
ysis and Taxonomy Dimension 2 (TD2) is Measure- 
ment Scope. Unit of Analysis refers to the organiza- 
tional level that is the object of measurement. Various 
levels can serve as the target of a measurement activity. 
At the lowest level, Level 1, the measurement effort can 
focus on the performance of a single individual, e.g., a 
machine operator, buyer, bank teller, meter reader, etc . 
The next level of analysis, Level 2, would be a work 
group. Work groups might vary in size from two to ten 
or more. A carpenter and carpenter's helper could be 
considered a work group as well as the flight crew of a 
747 jetliner. Typically, a work group would not appear 
as an entity on an organizational chart. 

Level 3,  Department, encompasses formal or- 
ganizational units that do appear on organizational 
charts and are usually headed by a foreman, supervisor 
or manager. Units at this level may be labeled depart- 
ments, branches, sections, etc. Level 4, Function, 
covers organizational functions that typically cut across 
structural units. For example, training in an organiza- 
tion may be decentralized, with training specialists 
assigned to major departments. Thus, the function level 
would encompass all training activities throughout the 
organization. This level can also apply to a program in a 
matrix organizational structure. For example, a defense 
contractor might have aprogram that draws people from 
a large number of departments or sections, as needed, 
to design, manufacture, test, package, and ship com- 
pleted airborne radar units. This program, for the pur- 
poses of the taxonomy, would be considered a function. 
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Column: 

2 Actual performance this 
period 

Figure 9 
Productivity/Performance Measurement Matrix General Format (Objectives Matrix) 

Criteria 

2.0 8 50 .6 .9 .9 1 1 

Row: 
1 Subcriteria, 

measures, ratios, etc. 

14 

15 

Performance 
6 8 2 5 6 5 9 2 Score 

Subjective 
.I 37 .I37 .I 37 .I23 .I23 .I16 .116 .I 1 1  Weighting 

3 

4 

5 

6 

7 

8 

9 

10 

1 1  

12 

13 

,822 1.096 .274 .615 ,738 .580 1.044 .222 
Weighted 
Score 16 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

ROW 14 x ROW 15 = ROW 16 c = 5.391 
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Figure 10 
Productivity Measurement Taxonomy 

9 Nation 

8 Industry 

7 Firm 

6 Division 

5 Plant 

4 Function 

3 Department 

2 Work Group 

1 Individual 

Min. Hrs. Days 

1 2 3 

. .  .. 

Cell is not applicable 

Level 5, Plant, typically refers to the activities 
within a single plant facility. Often, defining a plant is 
straightforward. However, since many manufacturing 
firms are moving to new organizational structures that 
involve creating “plants within a plant,” defining the 
plant level becomes somewhat more complex. When 
applied to a service organization, e.g., bank or insur- 
ance company, a plant could mean a branch or a local 
office. 

Level 6 ,  Division, normally refers to a collec- 
tion of plants or branch offices. For example, W.R. 
Grace has a Davison Chemical Division, comprised of a 
headquarters and plants in several locations. A bank 
might have twelve branches organized into a regional 
entity called the Southern Division. Each of these 

Weeks Mos. Qtr. Semi- Annual 

4 5 6 7 8 
annual 

Measurement Scope 

would be a division in terms of the taxonomy. Level 7 
refers to the total firm, all the operation under a single 
corporate name, e.g., Citibank or General Motors. 
Levels 8 and 9 deal with the industrywide and national 
levels of analysis. 

The second major taxonomy dimension is TD2: 
Measurement Scope, or the time frame for measure- 
ment. This dimension ranges from minutes, Level 1, to 
annual, Level 8. 

Use of the taxonomy as a guide for selecting a 
productivity measurement technique also requires that 
the user know what measurement techniques fit which 
cells in the classification scheme. Figure 11 presents 
such a classification. Using Figure 11, a manager who 
can specify the target organizational level and the ap- 
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Figure 11 
Productivity Measurement Taxonomy with Appropriate Measurement Techniques Inserted 

9 Nation 

8 Industry 

7 Firm 
v) .- 

6 Division - m 
.c 2 5 Plant 
0 
c .- 
C 4 Function 3 

3 Department 

2 Work Group 

1 Individual 

MC MC MC MC MC 

N N N N N 
MC MC MC MC MC 

N N MPBO N MPBO N MPBO N MPB( 
VM WM 

MPBO MPBO MPBO MPB( 

I I I I I I 

MC MC MC MC MC 

Min. Hrs. Days Weeks Mos. Qtr. Semi- Annual 

1 2 3 4  5 6 7 8 
Measurement Scope 

annual 

Cell is not applicable 

propriate measurement scope could then be guided to 
the measurement techniques listed in the cell. For ex- 
ample, if a manager selects Department as the Unit of 
Analysis and Month as the Measurement Scope, the 
two recommended measurement techniques are the 
Normative Productivity Performance/Measurement 
Methodology (NPIPMM) and the Multi-Criteria Perfor- 
mance/Productivity Measurement Technique (MCP/ 
PMT). The user would then have to decide between 
these techniques, or decide on a combination. 

Use of the taxonomy and moderator 
variables as a decision guide 

To make decisions among various recommended 
techniques and to decide on measurement scope and unit 

1 I 
I 

1 MF: Multi-Factor Productivity Mea- I 
I 

i N: Normative PerformancelProduc- : 
I tivity Measurement Method- I 

~ MC: Multi-Criteria Performance/ I 
1 Productivity Measurement 

Technique I 
CS: IBM Common Staffing Study : 

MPBO: Managing Productivity By ; 
Objectives I 

WM: Work Measurement Approaches 
MA: Macro-Measurement 

Approaches I 

I Key I 

surement Model I 

O m Y  I 
I I 

I 

I 
I 

I 

of analysis, there are some other factors not yet discussed 
that are quite important. These have been termed moder- 
ator variables and are listed in Table 1.  

Selection of a productivity measurement tech- 
nique involves several major steps. At each step in the 
decision process, the taxonomy dimensions and moder- 
ator variables can be used to guide the data analysis and 
decision process. In this way a manager or productivity 
coordinator can use the taxonomy as a decision guide. It 
should be emphasized that even with this guide, consid- 
erable judgment is required. The decision process 
recommended here is based on the best available evi- 
dence from research and practice. However, it should 
not be followed mechanistically. Tailoring for specific 
applications will be required. 

Table 2 presents the major steps involved in 
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Table 1 
Moderator Variables Considered in Selecting a Productivity Measurement Technique 

1. Purpose and audience 
2. Commitment to measurement 

3. Management understanding/ 

4. Centralization/decentralization 

What the measure is supposed to do and who will use it 
Extent to which an organization sees productivity measurement 
as a critical part of its effort to remain competitive. 
Extent of management understanding/awareness of productivity 

Extent to which measurement is a decentralized/centralized 
function. 

awareness measurement systems. 

5. Control system maturity 

6. Management style 

7. Output variability 

8. Type of technology 

Extent to which measurement and control systems are part of the 
organizational culture. 
Measurement techniques are most effective when they augment 
and complement the existing management style. 
Extent to which the physical characteristics of the system outputs 
changes over time. 
Ranges from a manufacturing technology where inputs and 
outputs have low variability to a service technology where inputs 
and outputs may vary considerably over time. 

9. Process cycle time Length of time it takes for one unit of output to be produced. 
10. Controllability Extent to which management can "manage" or control input 

levels affects what is measured. 
11. Resources as a percent of costs Amount of cost associated with each of the component resources 

as a proportion of the total cost. In selecting a productivity 
measurement methodology, feasibility and costs are major con- 
cerns. 

Table 2 
Decision Process in Selecting a Productivity Measurement Technique 

Major Steps Relevant Taxonomy Dimension (TD) 
or Moderator Variable (MV) 

1. Making the decision to measure productivity. 
2. Defining the target organizational system. 
3. Defining the measurement time period (measure- 

MV-1, MV-2 
TD-1, MV-1, MV-2, MV-3, MV-4, MV-5, MV-6 
TD-2, MV-1, MV-2, MV-7, MV-8, MV-9 

ment scope). 
4. Selecting measurement techniques. 
5. Implementing the measurement technique. 

TD-1 , TD-2, MV-1, MV-4, MV-5, MV-8 
MV-2, MV-3, MV-4, MV-10, MV-11 
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The decision to measure should begin with a clear 
specification of the purpose of the measurement 

effort. 

selecting a productivity measurement technique. Each 
of these steps will be described in terms of the relevant 
moderator variables affecting the decision. 

1. Making the decision to measure productivity. 
The decision to measure productivity should begin with 
a clear specification of the purpose of the measurement 
effort (MV-1). Many different purposes might be de- 
fined. Productivity measurement can be used as a tool 
for top management planning, for isolating the relative 
contributions to profitability of productivity and price 
recovery, or for evaluating the net productivity impact 
of capital investment. It may also be used to provide 
feedback to managers, supervisors, and hourly em- 
ployees in an operational production organization. 
Other uses include cost estimating, budgeting, and 
manpower and staffing analysis. Defining the purposes 
of measurement and the intended audiences for mea- 
surement data are the essential first steps. This analysis 
will help pinpoint the necessary units of analysis for the 
measurement effort. 

A related issue concerns the extent of the orga- 
nization’s commitment to productivity measurement 
(MV-2). Initially, in assessing this commitment, the 
manager or productivity coordinator must determine 
the degree of top management’s commitment. Strong 
commitment, including the willingness to make this 
support visible, is essential. Since there will be direct 
costs and allocation of staff time to the measurement 
effort, the strength of management commitment and 
the willingness to commit resources will also help de- 
termine the units of analysis for the measurement 
effort. In other words, the measurement effort will be 
limited by the resources available-an operational defi- 
nition of management commitment. 

2 .  Defining the target organization system. 
This step is concerned with selecting the unit or units of 
analysis (TD-1). Factors affecting this decision include 
those discussed above in step 1. In addition, this deci- 
sion must consider the level of management under- 
standing and awareness (MV-3), centralizatiodde- 
centralization (MV-4), control system maturity (MV-5), 
and management style (MV-6). To the extent that all 
levels of management understand and are aware (MV-3) 
of the importance of productivity to the organization, 
the acceptance of productivity measurement will im- 
prove. To the extent this does not exist, it must be 
created for those units of analysis that will be involved. 

In selecting the Unit of Analysis, it is important to 
consider how mail “selling” or management training 
will be required to develop a sufficient level of 
awareness and acceptance. The lower the initial 
awareness levels, the greater the effort and costs re- 
quired to implement a measurement system. 

The purpose of a measurement system will play 
a major role in determining whether the measurement 
system will be centralized or decentralized (MV-4). 
Systems that are developed for planning, cost estima- 
ting, and evaluating tradeoffs between productivity and 
price recovery or capital for labor substitution, tend to 
require centralized data reporting and analysis. To the 
extent the measurement technique makes use of exist- 
ing management information systems and places no 
new reporting burdens on lower levels, it will meet with 
less resistance. Centralized systems that reach down to 
individual, a work group, or departmental levels and 
that require new data collection and reporting will usu- 
ally meet with considerable initial resistance. 

When the purpose of the measurement system is 
to provide feedback to managers to help guide produc- 
tivity improvement efforts at the department level, de- 
centralized systems tend to be more acceptable. Cen- 
tralized reporting of productivity measurement carries 
an implied threat. This threat can be reduced by using 
participative methods (e.g., NP/PMM) and restricting 
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Once a Unit of Analysis and a Measurement 
Scope are defined, a cell in the taxonomy is 

identified. 

the amount of data reporting to higher organizational 
levels. 

The past history of the organization with respect 
to measurement and control systems will affect the 
success of a productivity measurement system. This 
control system maturity (MV-5) should be considered 
in the selection of the Unit of Analysis. Where a 
positive or neutral history with respect to measurement 
and control systems exists, acceptance of new measures 
can generally be expected. Where an organizational 
level has had a bad experience with measurement or 
where it already feels “overcontrolled, ” resistance can 
be expected. 

Finally, management style (MV-6) can be a 
relevant consideration in selecting a unit of analysis. In 
general, the more “controlling” the management style, 
the more management will usually attempt to measure 
productivity at all levels down to the individual and 
require central reporting. The more participative the 
management style, the more the emphasis will be on 
group measurement for use primarily by the group in 
monitoring its own performance. Many organizations 
today are attempting to move from a controlling man- 
agement style to a more participative style. In institut- 
ing productivity measurement, they encounter resis- 
tance from work groups who don’t trust management. 
Work groups, accustomed to high-controlling manage- 
ment, don’t readily believe that managers who profess 
to be encouraging participation have really made the 
shift. Thus, they resist any measurement method that 
could give management more tools to “police” their 
activities. Thus, managers who have been autocratic 
must do considerable work to build trust among subor- 
dinates before any productivity measurement technique 
that requires self-reporting will be accepted. This step 
may take years, but it cannot be short circuited. 

3.  DeJining the measurement time period. This 
step is concerned with selecting the Measurement 
Scope (TD-2). The stated purpose of the measurement 
system (MV-1) has a very important bearing on the time 
period selected. If the main purpose is feedback to the 
work group or department, then the scope selected 
should be the most frequent (shortest) that will provide 
stable data. On the other hand, if the purpose is to assist 
in developing the annual plan, then quarterly or semi- 
annual data would probably suffice. 

The shorter the scope, the more frequent the 
measurement, and, in general, the more expensive the 

measurement system. Thus, the more frequent the mea- 
surement, the greater the commitment required from 
management (MV-2). 

Output variability (MV-7) is a major factor that 
affects measurement scope. In general, a measurement 
time period must be selected that will provide a stable 
mix of outputs. If outputs vary from day to day but 
appear in roughly the same proportions from month to 
month, then “monthly” would be the appropriate mea- 
surement scope. 

Measurement scope bears a relationship to type 
of technology (MV-8). When there is high volume, 
accompanied by low input and output variability, the 
measurement scope should be reasonably short (e.g., 
day, week, etc.). When volumes are lower and when 
output variability is higher, the appropriate measure- 
ment scope will generally be longer. 

Finally, the choice of a measurement scope is 
related to the process cycle time (MV-9). In general, the 
measurement scope will not be less than the process 
cycle time for principal system outputs. However, mea- 
surement scope may exceed process cycle time when 
the latter is quite short, e.g., hourly, daily, etc. 

4. Selecting the measurement technique(s). 
Using the taxonomy, once a Unit of Analysis (TD-1) 
and a Measurement Scope (TD-2) are defined, a cell in 
the taxonomy is identified. The user then must choose 
from the measurement techniques appearing in the cell 
if there are more than one. 

At the plant level of analysis, two methods are 
shown. These are the IBM Common Staffing Study and 
the Multi-Factor Productivity Measurement Method 
(MFPMM). The choice between these two depends 
primarily on the purpose of measurement (MV-1). 

At the departmental and work group levels, the 
choice is between the Multi-Criteria Performance/Pro- 
ductivity Technique (MCP/PMT) method and the Nor- 
mative Performance/Productivity Measurement Meth- 
odology (NP/PMM). If the management style (MV-6) 
is participative, and/or if the technology (MV-8) is 
nonrepetitive with relatively high input and output vari- 
ability (e.g., white collar), then the normative approach 
is recommended. If there is a need for some centraliza- 
tion of reporting (MV-4), then the multi-criteria ap- 
proach can be linked with the normative technique. In a 
totally decentralized application, where the measures 
are developed only for the department’s use as a pro- 
ductivity tracking and improvement tool, there is less 

Summer 1984 285 

Downloaded from http://paperhub.ir

                            21 / 23



 

need to use the aggregation procedures provided by the 
multi-criteria method. But the Objectives Matrix, 
which is central to that method, has built-in features 
that conveniently allow a group to set goals and monitor 
their progress toward these goals over time. The report- 
ing format is relatively simple and convenient. Thus, 
even in a decentralized environment , combining the 
NPlPMM and the MCP/PMT seems advisable. 

5 .  implementation of the measurement tech- 
nique. Successful implementation of the measurement 
technique or techniques requires patience , and building 
organizational support. Top management commitment 
(MV-2) to the measurement effort must be demon- 
strated. Briefings, management meetings, personal con- 
tacts, and sharing of information are mechanisms 
needed to increase management understanding1 
awareness (MV-3) at all levels. In implementing the 
measurement technique, one of the most troublesome 
issues is normaIIy the centralizationldecentralization 
issue (MV-4). Perhaps the most successful resolution 
involves development of two measurement systems. 
One might be the multi-factor method used at the plant, 
division, or firm level, which draws primarily on infor- 
mation from the existing accounting system. This data 
is used by top management to monitor overall produc- 
tivity, to carry out “what if” planning exercises, and to 
monitor the impact of human-resources management 
policies, capital investment, product changes, and pric- 
ing strategy. Such data is typically used at the plant 
manager level and above. 

A second measurement technique, the NP/ 
PMM or the MCP/PMT, is used at the department level 
as a feedback tool for management at this level. Such 
data is kept at the department level and reported only up 
to the plant level. This reduces the threat associated 
with collecting and reporting departmental data. Such a 
two-tier measurement system is in operation at the 
Hershey Chocolate Company. 

From a technical measurement viewpoint , two 
issues are important for the success of the measurement 
effort. First, all measures utilized at a particular unit of 
analysis should be controllable (MV-10) at that level. 
That is to say, a department should not be measured on 
inputs or outputs over which it has no decision-making 
authority. In a multi-factor productivity measurement 
system, at the plant level, the inputs in the productivity 
ratio should only be inputs over which the plant man- 
ager has decision-making authority. Typically, inputs to 

multi-factor measures include labor, capital, materials, 
and energy. However, capital should not be in the for- 
mula unless the plant manager can make capital invest- 
ment decisions. 

A second concern is the assurance that all sig- 
nificant inputs enter into the measurement system 
(MV-11). Some measurement systems only track out- 
puts as a function of labor inputs. However, if labor 
costs comprise 60 percent of the input costs, then 40 
percent of the costs are not accounted for. Thus, the 
measurement process should generate other indicators 
that relate outputs to the remaining controllable inputs. 

Conclusion 

The purpose of this article has been to present a 
succinct review of our recent research on productivity 
measurement techniques. We have identified the three 
basic techniques in use along with a number of “surro- 
gate” productivity measurement approaches that do not 
measure productivity directly. The three basic tech- 
niques are explained and case examples are provided 
for each. 

In addition, we present as an output of our 
research a classification scheme, or taxonomy, for the 
three basic techniques plus many of the surrogate ap- 
proaches. The taxonomy identifies the measurement 
approach that best fits a given situation by providing a 
reasonably objective basis for reviewing various mea- 
surement schemes in light of a range of organizational 
characteristics. 
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