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Abstract. A business decision to abort projects with little or no chance
at succeeding should be made as early as possible. The research on suc-
cess of software engineering projects is fragmented and unorganized,
which makes anticipating outcomes difficult and possibly error prone.
This short paper offers a preliminary insight into success factors related
to project outcomes that can be found at the midpoint of the devel-
opment projects. We conducted a comparative case study where eight
software development projects used the waterfall development method
and four projects agile software development approaches as their primary
development vehicle. Due to the explorative nature of the research, we
conducted these in university settings. The results reveal that signs at
project failure can be seen in the middle of the projects.
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1 Introduction

Standish Group’s CHAOS reports have repeatedly shown dramatic problems in
running software projects successfully regardless of the type of software being
developed. While strong critique has been aimed at the validity on these report
results [7,11], we can argue that the results are indicative enough to warrant
serious attention. In the case of a software project failure, damage is caused
not only to the project itself but to the products, services, and other business
which are dependent on the project. Not enough emphasis has been placed on
increasing the ability to anticipate the project outcome as early as possible.

Software development of the 2010s is still very much people-oriented. At a
team level, people management requires leading skills, such as motivating, em-
powering, supporting and truly caring for people, which affects project results
[3,16]. However, even a project with unmotivated teams can be successful. In
other words, a single viewpoint is likely to be insufficient when trying to deter-
mine the level of success. While the skills of a project manager and the group
dynamics are critical, so is the direction of a project. Technical competence
without support from the organization, skills in coordination, communication,
or influencing possibilities is risky. A business decision to abort projects with
little or no chance of succeeding should be made as early as possible.
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This short paper addresses this problem domain of coordination, communica-
tion and cohesion, and offers a preliminary insight into success factors related to
project outcomes that can be found at the midpoint of the development projects.
Research on success regarding software engineering projects is scarce and frag-
mented. Critical success factors (e.g. [15]) in software have, however, been iden-
tified but only a posteriori. The same applies to software process improvement
studies (e.g. [1,5]). Our initial findings from an earlier study [10] suggest antic-
ipating project success with high accuracy is possible. In this study, we extend
our research to include modern agile software engineering projects using the
Scrum method.

2 Preliminary Research Model for Anticipating Project
Success

When developing a model to determine a project’s success, the following two
issues need to be addressed: (1) the level of subjectivity in performing the anal-
ysis and (2) which model will be selected as the backbone for the new model. As
stated, the research in this area is fragmented and unorganized. Kitchenham et
al. [13] illustrate this. None of the existing models fit our purposes perfectly. Sev-
eral isolated relationships can be deduced from the literature between a “project
success” and, for example, “actions” of the development teams. These relation-
ships come from several sources with a wide difference in the context where they
were identified. We decided to opt for a different strategy. We treat “all” existing
models as equals and compile a comprehensive mega-model as our preliminary
research model. To meet these needs we have built an all-inclusive questionnaire
designed to include the majority of success relationships drawn from different
reference disciplines. The description of the research model can be found in [9].
For the purposes of the study we present the preliminary research model in Fig-
ure 1 with the reference disciplines, theories used and their expected impact.
Due to the very limited space, the references are excluded.

3 Study Setting

The study of [10] showed a possibility of predicting a software engineering project
success, based on a small, qualitative sample. While understanding that the dy-
namics beyond traditional process models is important, we conducted a com-
parative experiment to find out whether anticipation is plausible for modern,
Scrum-based projects. In the experiment, we used the same measurement and
analysis techniques as in the study of [10], except we focused on project success
only.

Our goal is to reveal the key questions (i.e. the most expressive power to reveal
driving and restraining elements) regarding Scrum-based projects. Scoring for
this was done by aggregating the answers of each member within each project.
Then, these project-specific answers were scored by comparing them with the
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The question battery

Fig. 1. The preliminary research model with the reference disciplines and theories

answers of other projects, question by question. If we perceived something to
have a positive effect on the project success, it increased the project’s driving
score (DRI) by 1 to 7 points. Similarly, issues perceived as a negative effect
increased the restraining score (RES) by 1 to 7 points. An answer can increase
both driving and restraining scores.

The data gathering started in autumn 2007 and spanned eight quartiles. To-
tally, 61 project members were interviewed from twelve projects. In order to
determine whether a particular project was successful, after a project ended,
the customers of each project estimated the success in cooperation with the su-
pervisors. Such a determination for success covers Shenhar’s first and second
dimensions: project efficiency and impact on customer (see [17]). Due to a pos-
sible evaluation bias, an extra evaluation, called an expert evaluation described
in [10] and performed similarly, was used to compensate them.

4 Results

We explored how accurately we can anticipate the success of Scrum development
projects. In this and subsequent analyses we keep continuously comparing the
waterfall method results equally to enable continuous reflection on the differ-
ences. Table 1 presents the scaled scores from the interview sessions and their
correlation to the success. Success, in its turn, is presented in Table 2a (see the
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Table 1. The scaled scores of driving and restraining elements for the projects: the
waterfall-based projects (marked with w) of the original study and the Scrum-based
projects (marked with s) of our study. The correlations of these scores to the project
success scores (i.e. avg in Table 2a) are presented.

project
element w1 w2 w3 w4 w5 w6 w7 w8 s9 s10 s11 s12 correlation

DRIw .53 .22 .16 .42 .03 .45 .42 .36 .87
DRIs .63 .48 .42 .39 .13
RESw .86 .66 .75 .92 .39 .80 .86 .86 .93
RESs .78 .68 .61 .82 .93

Table 2. (a) The evaluations of project success after the projects made by expert
evaluator and the projects’ boards (including the customer and the supervisor). w
refers to waterfall, s to Scrum-based project. avg is the average of the two success
scores and is used for the correlation calculations in Table 1. stdev represents standard
deviation. (b) The top 10 lists of the scored questions with the scores (scr). The codes
relate to the preliminary research model (see Chapter 4 in [9]).

project expert board avg stdev

w1 .83 .90 .87 .05
w2 .63 .61 .62 .01
w3 .57 .95 .76 .27
w4 .90 .84 .87 .04
w5 .37 .27 .32 .07
w6 .83 .96 .90 .09
w7 .87 .82 .85 .04
w8 .60 .82 .71 .16

s9 .76 .75 .76 .01
s10 .70 .80 .75 .07
s11 .62 .76 .69 .10
s12 .73 .84 .79 .08

(a)

DRIs RESs DRIw RESw

code score code score code score code score

CO-03 24 PP-05 26 CO-03 22 CO-03 21
CO-04 24 CM-03 14 RS-05 17 CM-02 11
PG-13 22 PI-08 14 PG-13 16 PP-05 11
PI-10 22 CO-03 12 CM-02 14 MF-06 9
CO-12 20 PG-30 12 MF-06 13 CO-04 8
CO-02 18 CO-05 10 PI-10 13 CO-21 8
PG-01a 18 RS-06 10 CO-13 11 RS-06 8
MF-17 16 IP-01 8 PG-11 11 CO-12 7
PI-08 16 PP-03 8 PG-14 11 RS-01 7
RI-04 16 CO-12 6 CO-02 10 PI-10 6

(b)

avg column). The driving element scores for Scrum projects (DRIs) do not corre-
late with project success since the correlation value is only .13. Nevertheless, the
driving scores for waterfall projects (DRIw) correlate strongly (.87). Moreover, a
strong correlation between the restraining elements for Scrum projects (RESs)
and project success (Table 2a) exists (.93). In addition, restraining scores for
waterfall projects (RESw) have as high correlation (.93) as RESs.

The average score avg of the two success scores in Table 2a was used in
calculating the correlations (Table 1) between success and the scores conducted
from the interview.

The strong value of correlation between the restraining scores and success of
Scrum projects (the correlation for RESs in Table 1) is considered a promising
signal of an accurate anticipation ability regarding project success. The questions
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with their codes are presented in [9]. Table 2b shows the ten most accumulated
scores for positive drivers (DRIs, DRIw) and for negative restraining elements
(RESs, RESw). Each of the lists is ordered based on the number of scores they
received. The RESs and RESw columns in Table 2b are the most appealing due
to their strong correlation (Table 1).

5 Summary

We maintain that anticipation provides a valuable tool for business critical soft-
ware projects. Success, in terms of project efficiency and impact on the customer,
can be seen after a project ends. However, an economical tension requires a busi-
ness decision to abort projects with little or no chance to succeed as early as
possible. Without anticipation, these decisions cannot be made until the end.

We found key questions which revealed the most restraining elements in the
projects evaluated in the study. For the waterfall projects, both the drivers
(DRIw) and restrainers (RESw) equally explained the project success whilst
only the restraining elements worked to anticipate success in Scrum projects
(RESs). We found that the less restraining elements there are, the more suc-
cessful the project will be. This is the case with both waterfall and Scrum-based
projects since the correlations for both (RESw and RESs) were .93. Hence, the
key questions for anticipating success in Scrum projects are found in the RESs
column in Table 2b. The five most powerful ones are PP-05, CM-03, PI-08, CO-
03, and PG-30. In waterfall projects, the most useful questions in addition to
CO-03 and PP-05 are CM-02, MF-06, CO-04, CO-21, and RS-06 (see the RESw
column in Table 2b.). These findings are very similar to the literature, as shown,
for example, in [2,3,4,6,12]. Lack of communication skills, oral as well as writ-
ten, of experienced engineers in business has been found to be a commonplace
problem [14].

Despite the promising results presented in this paper, they cannot validate the
findings comprehensively. An obvious limitation to the validity of the proposed
findings is the use of students in this study as study subjects. However, it is quite
well established that when one seeks to establish a trend, the use of students is
quite acceptable [18]. Höst et al. [8] concluded that students are indeed relevant
when considering experimentation in software engineering. We do not maintain
that our findings are one-to-one with industry but rather that, given the specific
circumstances, we indicate that there may be a trend explaining project success
or failure when a particular set of indicators are searched for.

While the fragmented area of success in SE projects still lacks a holistic model
capable to explain project success comprehensively, the results above are encour-
aging for pursuing the development of such a model. Once successful, this is a
significant cost-saving opportunity for software businesses when applying the
model in practice. The new and revised model visible in Table 2b serves as a
mini-model for practitioner use already at its current state.
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8. Höst, M., Regnell, B., Wohlin, C.: Using students as subjects - a comparative study

of students and professionals in lead-time impact assessments. Journal of Empirical
Software Engineering 5(3), 201–214 (2000)

9. Ikonen, M.: Working Toward Success Factors in Software Development Projects.
Number 2009-19 in Series of Publications C. Department of Computer Science.
University of Helsinki, Helsinki (2009)

10. Ikonen, M., Kurhila, J.: High-impact success factors in capstone software projects.
In: SIGITE 2009: Proceedings of the 10th ACM SIGITE conference on Information
technology education. ACM, New York (2009)

11. Jørgensen, M., Moløkken-Østvold, K.: How large are software cost overruns? crit-
ical comments on the standish group’s chaos reports. Information and Software
Technology 48(4), 297–301 (2006)

12. Keil, M., Cule, P.E., Lyytinen, K., Schmidt, R.C.: A framework for identifying
software project risks. Communications of the ACM 41(11), 76–83 (1998)

13. Kitchenham, B., Budgen, D., Brereton, P., Turner, M., Charters, S., Linkman, S.:
Large-scale software engineering questions – expert opinion or empirical evidence?
IET Software 1(5), 161–171 (2007)

14. Norback, J., Hardin, J.: Integrating workforce communication into senior design.
IEEE Transactions on Professional Communication 48(4), 413–426 (2005)

15. Reel, J.: Critical success factors in software projects. IEEE Software 16(3), 18–23
(1999)

16. Robbins, S.P.: Essentials of organizational behavior. San Diego State University,
Prentice Hall (2002)

17. Shenhar, A.J., Levy, O., Dvir, D.: Mapping the dimensions of project success.
Project Management Journal 28(2), 5–13 (1997)

18. Tichy, W.: Hints for reviewing empirical work in software engineering. Journal of
Empirical Software Engineering 5(4), 309–312 (2000)


	Anticipating Success of a Business-Critical Software Project: A Comparative Case Study of Waterfall and Agile Approaches
	Introduction
	Preliminary Research Model for Anticipating Project Success
	Study Setting
	Results
	Summary
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




