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MODULE 42

PAMCO, PORT
Training
~1a teri a1

EVALUATINE AND FORECASTING PROJECT PROGRESS AND PERFORMANCE l )
,\.lwyYl KeftVLZYlg

A PREREQUISITES: Module 7 - Project Scheduling - Bar Charts......
Module 8 - Bar Charting for P:oject Control/

Scheduling
Module 10 - Milestones Description Charts
Module 11 - Manpower/Resou;ce Plans

Re. 6v'te.nc.u : Module 37 - Report Writing for Projects
Module 41 - Des i gn of a Project Management Control

System

S. DISCUSSION:

Project control is based upon the early identification of significant
deviations from project plans so that corrective actions can be taken to
avoid difficulties, to minimize adverse impacts on the overall project, or
to exploit unanticipated opportunities. The project manager is responsible
to contre] the project. Detailed analytical techniques can be used to
assist in operational control and decision-making. The project manager
needs to summarize detailed information on various project activities to
assess the project status and tu indicate potential problem areas or oppor
tunities.

Project status information falls into three basic management areas -
schedules, costs and resources. Data on performance is analyzed for informed
dec;sioFl-making. Analysis of proj. : status is based on standardized and
periodic reporting. Sets of formal reports summarizing and integrating
activity level information must be preparec and presented to project

, \
1J

This module is a partially edited excerpt Trom UNIOO (\ienna), The.
IY'~cn a.nd Impieme.n:ta..:UoY'. ,'6 InciLtO;0Ua...[ p/tOJe.c..tJ., "<"n De.ve.£.opzng
Ccu~~~~~: A Su~~e.m~: Ac~toa.c.h. United Nations, New YJrk, 19ij
pp. 3/-69 tSales No. E. is', 11, B. 2)
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executive management levels for decision-making.* The project reporting
system should be well designed and maintained for sound project management.**

In later sections of this module, there is a discussion of the use of
project data in comparison to project plans. Analysis of project status
permits forecasting of the implications of present performance to the end of
the proj ect.

--Schedule Analysis (Section H)

--Cost Analysis (Section I)

--Resource Analysis (Section J)

--Value-of-Work Analysis (Section K)

--Project Status Index (Section L)

C. PURPOSE;

The purpose of the techniuues introduced in this module fall into two
genet .i 1 categori es. Fl rst, project i nformati on is used for a.na1.yf.>-u' of
performance and as a basis for eva1.u~on of project progress. This is
discussed relative to Cost Analysis, Schedule Analysis and Resource Analysis.
Second, project information and an~lysis is used to 6o~ec~j~ trends of
project performance for a measure of the overall impact of present status
on total project performance. This involves such measurements as Value-of
Work and the Status Index.

The overall purpose for analysis, evaluation and forecasting is the
objective use of systematic reporting to (a) provide the project manager
with summary level information to assist in the primary responsibility of
seeing that the project is finished wlthin time and cost constraints, and
(b) provide condensed project status information for the project executive
levels.***

*Module 37 - Report Writing for Projects

**Module 41 - Design of a Project Management Control System

Manual I - Planning for Project Impleme~tation, Chapter IX: Step Five
Establishing the Project Information and Control System

***See Module 37 - Report Writing for Projects for a discussion of the
projec~ management hierarchy and the project management
information pyramid and information chain.

DO NOT DUPLICATE WITHOUT PERMiSSION



D. USES:

42.3 P.!l.MCO, PORT
Training
r~d teri a1

Project analysis, evaluation and forecasting techniques are used to com
pare actual performances on the project to planned perf0rman~es. The
comparisons identify significant deviations and potential problems or
0pportunities. Systematic reporting, analysis and evaluation permits the
project n:anager to identify the impacts of deviations on all relevant project
cornoonents or linkages. Managerial plans can be revised to reflect the
realities of implementation. This improves the manager's capabilities to
maintain project cOlltrol. Schedule, cost and resource plans can be revised
and correctiv~ actions initiated in response to anticipated difficulties
be.n0Jte. :they Ir.ea.ch a. C/7..';..h-iA levU..

Project trends analysis is used to forecast end-of-project ~~p~c..a:ticn~

on performances to present and actual deviations from plans in basic manage
ment areas of sched~!~s, costs, resources, etc. Graphic illustrations,
creatively and powerfully portray the long-term irDplications of present
performances. Systematic analysis and summarization of project status
information can be used persuasively by the project manager to call early
attention to project problems and create support for corrective actions,
such as additional funds, shifts in project resources or adjustments :n the
focus of scope of a project.

E. DEFINITIONS:

P~ojeGt ~t~ --- the relation of actual performance to expected or
planned performance.

T~e.nd6 Ana..ty~-iA -- a summary of performance and forecasts in a
graphic display for analysis.

5chedu[e AncvCY~~6 -- comparison of actual times for completion
of project activities to planned or estimated times.

Co~:t A~f12y~~ -- comparison of actual project costs :0 planned costs.

R~Ow1ce Anaiu~~~ -- comparison of actual resource utilization to
planned resource utilization, e.g., with respect to man-days,
equipment hours, material or supplies application, etc.

Va.£ue-On-WO~R Ana..ty~ih -- an integrated analysis of planned to
actual performance with regard to costs and schedules which orOV1GeS
an estimate of the actual "value" or cost of work accomDlished and
is used to forecast end-of-project costs and times (i.e~, cost and
time overruns).

OJ NOT DUPLICATE WITHOUT PERMISSION
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~ In.de.x -- an index relating actual progress and cost to the
project plan which is used as Qn indication of project efficiency
and can be used to forecast end-of-pruject cost.

F. LIMITATIONS:

There must be c~ution in the uses of forecasts based upon Value-of-Work
and Status Indices as they merely indicate trends based upon a number of
simplifying assumptions. For example, it is assumed th~t all basic factors
in the plan remain ~nchanged. It is also assumed that the various units of
costs and measures are comparable throughout the life of the project. This
is often not true because of variances in administrative steps related to
different work activities which have hidden cost, schedule or work values and
are not explicitly accounted for in the project plan. Simplifying assumptions
can seriously distort the forecasts. Project forecasts and trends analysis
should be supplemented by thorough narratives based upon other systematic
and objective data and observations.

Furthermore, project reports are ba3ed upon pre-determined sets of data
and may not reflect all the Characteristics of project performance which
should be monitored to get a good picture of project progress, problems and
opportunities. Because the reporting system is based upon idertifying and
analyzing deviations from plans, there is more focus upon problems of under
performance than upon the identification of creative potential opportunities.
In addition, there also is an unhealthy tendency to make reports apP~L to
con.b0ftJn to plans. This is especially true if the management and executive
believe that project control means to enforce conformity to plans rather
than to use plans as management tools for corrective decision-making.

AVVM,,'TAGES: -

Schedule, cost and resource analysis can be used along with Value-of-Work
Analysis a~d Status Indices to obtqin a complete picture of the overall
project. The information and analysis ;TIust be kept currerit, so data must be
available on a timely basis to ensure meaningful analysis and action.

The advantages of the techniques introduced for analysis, evaluation and
forecasting, is that trouble areas can be predicted relatively early.
Corrective actions can be initiated in time to avoid or minimize the impacts
of the difficulties. This permits better :ontrol through planned management
rather than crisis management. Trends analysis can also be used along with
more substantial in-depth analysis of causes and implications to evaluate the
implications of alternative recommendations for corrective action.

DO NOT DUPLICATE WITHOUT PERMISSION



G. ASSUMPTIONS:

42.5 Pf1.MCO, PDRT
Training
Material

Project ~orecasts based upon.Value-of-Work Analysis or the Status Index
make the simplifying assumption that the work values are comparable on
various activities or for various. milestones achievements. This is usually
not true and forecasts can be distorted if not adjusted to the real situation.
Appropriate use of these tools requires good judgement and intepretation.

Analysis, evaluation ana forecasting are based upon the assumption that
the appropri ate i nformat ion OJ" data has been ccn ected and that the ana lys is
is timely as an input for decision-making. The use of these techniques can
be quite time-consuming. Management must judge the usefulness of the tools
and the information and be able to adapt to the constraints of the project
team and management resources. The good project manager will use these
tools for analysis at an appropriate level of detail to give useful informa
tion for problem solVing and opportunity identification, but will recognize
that these are just tools and mLlst bE. a:companied by othet~ ma'lagerial
activities and judgements.

H. SCHEDULE ANALYSIS

Milestone events or Bar Charts are l..ne core for schedule reporting.
The number of milestone varies with the management level. Three basic
management levels can be considered the activity level, the project
level and the project management level. There will be more milestones on
the activity level of a project, than on the project management level, and
at the project management level than at the execut~ve level. (SEE FIGURE 1).

The approximate proportions may· be:

Symbcl Management Level

EXEcutive

Pi'Oj ect Management

Act; vity

No. of Milestones

10

30

200

In organizing the project, aooroval authority is specified and related
to the various management levels of mi 12stones. For example, the accomplish
ment of an activity on "floor plan iayout" may be the resDonsibility of a
designated activity manager. That person has the authority to change the
schedule for any of the milestones within that activity -- but the finnl
milestone of completion will be the responsiDility of the proj~ct mana92ment,
and any changes in t~at milestone must involve the aDproval of the Dr~i~ct

manager.

DO NOT DUPLICATE WITHOUT P~RMISSIO~ \,
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42.6

FIGURE 1: PROJECT INFORMATION PYRAMID

PAMCCl, PD?:
Training
Material

Project
Executive

Project ~~anager

Executive Level Information

Summarvi~ of project f~nancial

and physical progress, (e.g.,
monthly and quarterly reports)

Project Management Information

p~~o~c mo~c/~ng and meaourving
in ~ummany form of performances
on" activities to detect signifi
cant dev~~o~~ from plans,
(e.g., weekly and bi-weekly
reports) .

Activity
A

Activity
B

Activity
C

Activity
D

Activity Level
bon

Activity
Manager

Continuo~6 and d~ailed

data about direct use
and control of resources
and outputs.

= Financial Information Links

= Physical Information Links
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On a Project Master Schedule, milestones can be identified and coded as
shown in Figure 2. A milestone status chart, as seen in Figure 3, lists all
the project level and executive level milestones and their statu~. Activity
managers should be expected to maintain a similar chart for specific activi-
ties. Status is indicated according to symbols designed for the project,
such as those sho\"n in Figure 2. Bar Charts make an excellent control
instrument but must be updated regularly. This an imoortant, but time
consuming task.

Project status is the relation of actual Derformance to eXQected or
planned performance. A number of management tools can be used to show
project status. In Figure 1, the techniaues used ~n Bar Charts arE illustra
tee. Bar Charts are constructed at the heginning of a Droject or set of
activities and can be used to record actual performance. They must be
systematically uodated as performance is recorded.*

This use of a ~~ C~~vt is illustrated in Figure 3. The task of
bui1ding construction, for example, is late by two months, CS indicated by
Ihe dashed lines. Approximately one and a half months of the work has been
accomplished. The task remains two months behind schedule as indicaIed.
by the open bar before the "status date" line. The recommendation is for a
change of the schedule to 15.5 months as shown by the code "X" within the
triangle. This is an estimate of time-far-completion based upon present
performance.

T,te.nci~ AYl.a.1.~1)')-c.: shows a summary of performance and forecas ts ina
graphic form for display and analysis. The graphs are most useful with a
narrative report giving a brief summary of oroject or activity status,
potential problems with an analysis .of causes, potential opportunities with
recommendations for action, and a short analysis of controlling tasks for
further completion. An examole is shown in Figure 5. Such reports from the
basis for project managers and project executives to make decisions for
corrective actions on the proj~ct and to distribute information to other
activity managers regarding implications for the performances of their
rp.sponsibilities.

L. COST ANALYSIS:

Cost analysis begins With a financial plan.
illustration of a plan in which the project is to
expenditure which are to cover the olanned costs.
by the dashed doutle bar, the planned expenditures

rlgure 4 is a simole
receive cllorments before
The al10tmerts are shown
are shown by the dashed

*See Moduie 8 - Using Bar Cr.2rts for Project Control

DO NOT DUPLICATE WiTHOUT PERMISSiON



All symoois in the foiiowin~figures appiy to
. ail tnree ievds out wi/! oe snown for tne
project ievel only.

Note:
Open !i>lI'noolmdicares scneduied complerion.
Soiid. In V erred svrr:boi indicates actual completion.

Milestones

iF?V

VI

, 7
\'71/
\~

E
Activity bars

1. ExeCUTIve iev'!! io'" outside aoproval}

Project leve!

TaSK level

2. ScMedujea C~mDle!lOn dat~

3. r=irst scneaule revistor.

4 Acrual como!~!!on aate

S. RescneOJ ling reoue~t

5.· Bes~ eSrim2!e of compietlon aate

lfrom dera,l scneoul!! svsre:n'

Activlrv iniriar/on

tnitiation on scneauie

\:v/
_______ • --'l·v

'-----------'-----

, \,---
-----, ,

Late in!''CIation

Eariv Initranon

S(atus oare

«:; H

.M

MBe

_II
- ------_ .. _. ------

.,-/
,,"v'l
\i-,

'w/r

\~/'

\VI

Acrivirv ::;roqress rowar:::s c:omOle,ior.
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.Ingle bar and the actual .expenditure are shown by the solid sina1e bar'.
In one graDh.the trend of project costs in comoarison to actua1 costs an~

approved bUdget can be shown. The purpose of such a chart is to provide an
overvie'IJ of the history and outlook for project COStS relative to funding.

J. RESCURC5 ~NALVSrS:

Similar cresentation can be usee 1n rela~ion to other resources,
pt~oviding the units ar~ commensurate. For examole, manoower analysis can
be conducted showing man-hours, eauioment-days, etc., required throushout
the life of the project. Tnis permits a comoarison of planned with actual
mar:- hours or other n:source use. It 'tJou 1d be necessa ry, of course, to
isolate different types of manoower hours, e.g., labour, professional,
aam~nistratlve, etc. They carmet De 1t..moec into a single chart. 1015
analysis may be more useful for certain types of activities than otners,
for examole, labour hours in Clearing a cer~ain acreage, or tractor driver
no~rs for a cultivation activity. The usefulness of grapns is that
cel"i:i7:ions can be quickly detected and brough! to the attention of management
for analysis and oe:ermination of significance ~nd corrective actions.

K. VALUE-jF-WORK ~NALYS1S;

\( ... ,. " , .. ~.. a I • •• '''-''

~alue-o,-work ~naiYS1S prOV10es an lnt29ra~lon 0, actua; perTormance
on· \ ...,'0"'':''/''0 ~nQ' ~ ..·.r~, T,.... np+ -r. o"pr;l11 nir·"rO 0'': ~n"a p.rO.]'·.ec-t... I,n·e.·_,-f_~;,.,..tw., I -.:,.;.,.'.);\..I__ ...... v ~_ ... a. v_. _,, 1 ~~_ ..... w _ ' Io".t_ t

resources allocated over time :0 oroject execu:ian are distrio'uted among
various actlVl:12S and miles~ones.w The initial allocations of resources
as Dlanned becomes the "val,ue" of the activities.

As a project progresses and activities (or milestones) are completed~

tnEy a"'e credited w~tn a ore-determined value, regardless of the specific
activity cOSt. By comparing the actual ccst incurred with the accumulated
value for all finished activities and an appropriate pe~centage for
ac:ivities 1n process. it is Dossible to obtain a relative measure of the
e-r-71clerlcy of per-fornance according to the olan.

*7hese WC~'iG Debased UDon Activity Description Shee~, ~iles~one Charts
anc Resou~ce anc 3udge: J1ans.
See ModUle ~ - AC:1Vi:y Descriotion Sheets

~odule 10 - M~lestone Status Charts
~odule 11 - ~esource Planning and Budgeting



-- ~
o

,
-

,.
CO,

i·[
.

lIPi
.

i·j'"'"'
II ,i..~t-!I

;
~

...-..-.

it".
-
_
.
_
~
-

t11
.-

1
'-

~'":..~-I
c

_>
-

'If

c

!
r,'

i
;:.

I
i

~
i-

I
"

I
.-

i
-

i
11;

I

-

..=:.;
<

:'
:>

<
:

3:,
>

1
c..t

r
\

.
~

;

<:
.- ;

.

c
.

;,Ir

>
fII:

:r.
>

;
';

>
.

~
:

1\!\\\\\
\

;
~

:...-
-::..
::;

~

-



?,C-.?CQ. 70?:-:-
':" l""';; -; """i ,..".,
I' \loot" ,j . i;I~1

r.,.t;: - 0"""';: ~ 1
,. ,._ ...'_ c' '_" /

A Value-of-Work Index can be calculated which can be u~2d in forecasting
tc determine the si9nificance of deviation~. The assumption is that the
value-oi-work is simi~2~ on work and project expenditures up to and beyond
a Dcr:icuiar ooin: vf achievement. It is a simplifying assumptton which
DUS: be acjust ,.. :0 the real sit'lation and requires good judgement anc
ir.terJre-cation.

Value-af-Work Analysis can be cuite complex, tut should be encouraged
for forecasting project neeas based UDon performance. A simplified illustra
tion of i:5 application in Figure 5 shows how the :alue of work can be
measured using a mi1estone system correlated with a schedu1~ and cost data
to forecast enc of project performance.

lr: Figure 5, twO huner"": milestones have been'Jtotted in terms of
pi annee cos ts and scnedul e. ;'s' ~ork progresses, accua 1 cos: anc sc:hedu1e
curves can oe p1ottsd. At tne end of 1: months, the schedule has slipped
Ie ~~iestones as c~ffiDarec with the olan. 5y icentifyinS :he 0010: on the
~u~Der-cf-mi1es:ones s:heauled curve (point ~ in Figure 5) that comoares
with ac:ua1 ac:omD~isnment, it can be seen tnat the schedule has ;liooeo
tne eG~iva1en: of about l~ months.

Since the cost plan has a direct relationship to the schedule clan
(i .e., the budgets for activities/milestones were Summed to determine the
cos: pian as a simo.ifying assumption), i: is possible r..o determ~ne the
Plannec Value of Work Accomplished (PVWA) by finding the point on the ccst
Dian that relates to the Work Completed (point 0). By projec:ing point b
(PVtiJ-~) to :ne present time 1i ne (poi nt c) for the purpose of comparing it
with o~~er data (planned value of work scheduled and Actual Costs (AC)~

the present COSt "ar~ance can be estimated (i .e. ~ tne difference betw'ee;1
?V~A and AC). The schedule variance can aiso be determined (i.e.~ the
di~Terence between PVWS and PVWA).

IISir1S tne Val~e-of-Wor:: analysis 'iscussed, it is possible to develop
c ~~2nG Analysis as illustrated in Figure 6 using an index. This evaluation
c~ar: can be ir~luded as part of the report ~o assist in project decision
i71aKJn~. In :ne iliustra:ion, the PVWr'" of SL.250,,000 is divided by the
ac:~a1 cos: of ~1,380.000 to obtain a oerformance index of 90.5 oercent.
~h~s is used :0 es~~mate the cost of the comoletion of the projec: at
52.208,000 or a cos~ overrun of 5208,JOO. (SEE FIGURE 5). This gives
:ne manager the l!lTorma:ion regarding the soecifi: amounts Wn1cn must be
sougnt to comolete the project long before project comoletion cates and
avoids the se~se of c~isis. It also gives information for looking for
:rade-cf~s in tile orojec: ~o ~eCOUD SO~E costs or to devise othe~ con~i~gency

a~2ns :0 deal wi:n this deviation. It is imuortant to analy~e the values
ar~ sicnificances of deviatio~~ if corrective actions are to be develoaed.
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FIGURE 6: VALUE-OF-WORK ANALYSIS

"

: ra ~ n nc
t~c :er a1

Performance Index =

=

Planned Value-aT-Work Accomolished
Actual Cumulative Cost

PVWA

=
$1,250,000
51, 380 ,000 = 90.6 oercent

Estimate a~ Comoletion

=

=

Project Value
Performance Incex

52,000,000
90.6 percent

52,208,000

Estimated contract overrun =
(underrun)

=

STATUS I \'VEX:

52,208,000

5208,000 overrun

Another status index that is relatively simDle can be used to evalucte
tne status of a project. It also takes into account both schedule and costs.
7his .ndex can be calculated for one activity or for the overail oroject.
7his techfJique is simple enough to enable necessary calculations to be
oerformed by nanc.

The inaex used to evaluate status is derived as follows:

Proaress
Scheduled ?rogress

V
1\

Budce:
Actua1 Expenditures = Status Index

NUIT!Der
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Basically, this status index is a means of relating actual Drogress and
cost to the project olan. An index of 1.0 is par, and an index above 1.0
indicates better-tha",-expected Drogress for the money spent. Anything
below 1.0 indicates leen-than-exoected progress for the money soent.

The eval~atior. ~s ~dde at any given time after the project is started.
Consider c project on which 10 months of effc-t wcs to have been soent up
to the present time wner. the evaluation is being made (scheduled progrE-~ =
10 months). Actua: Droc~ess to the present is eauivalent to only 7 mor
of effort; that is, tne-oroject is 3 montns behi~d the Dian (pro~ress =
7 months). Alsc, the original budget planned for the effort up to the
present is S5 million (budget = 55 million). The actual exoenditures or.
:ne nroject up until tne present have been 56 million (actual exoenditures =
56 million). The stat~s index for this project would be calculated as
follows:

~ montns
Ie months

V
1\

:J months
5 months = 0.58

This Status Index is a measure of the progress achieved for the money
soen:. It shows the basic relationshiD between. the budoet (inout) and the
o~ogress (output). Cor.sequently, the Status Index can be viewed ~s a ratio
of tne project output te the input and is a measure of project efficiency:

Output
input =

7
TO
-6
5"

= 0.58

This Status Index is merely a ratio or index for evaluatior., and it
1S useful to indica:e present status or status reiated to some prior Deriod.

To determine where management attention is needed or to forecast
Derromance, more than one calculation or index is requirec. A series of
incexes on a number of key activities must be maintained and uadated
throughout the Droject. Progress can be examined, for examole. in terms
aT the critical oath or any stream of related activities whose progress
1S slow in relation to the other activities of the project.

Status Indices also can be used to forecast cost to comoletion, as
shown in tigure 7. After initial fluctuations have subsided, the leas
SQUareS ~etnod 0: a si~ilar technique can be used in the orojection. i:

Figure 7, C.9S o~ :he O~19iGal esti~ated cost is orojectec to occur.

DO NC; D~PLICA!E WITHOU; ?E~MISSIQN



:·L~.~""·'· C):::-
, , .. ,'-" '_ ~ • 1oJ,

is 10S.3 oercent of the estimated cost, or a projected overr~n of 5.3
Dercen: Tor the project.

" -,
l ..... _

F:GUR~ /: FORECAST COST USI~G STATUS INDICES

Time noV".
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Trouble areas can be predicted usirg this procedure. His:o~i:a~

comparison of the status index against the Dar Derformance index of 1.0 can be
used to reveal how effective pl~nning was or to reveal symptoms 8T pertormance
aefic~encies.

Trends analysis must be subs:antiatec witn more in-deotn analysis of
ca~ses anc possible implications or recommencations of action :0 get ~

DO NOT DUPLICATE WITHOUT D~RMISSIO~
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TY'a;ning
l~ateria'

comolete picture of the project. Information must be keDt curren~ and
available on a timely basis to ensure meaningful analysis and action. The
good project manager will use these tools of analysis at an apDropriate level
of detail to give the necessary information for problem identification,
analysis and evaluation.

DO NOT DUPLICATE WITHOUT PERM~SSION
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