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ABSTRACT

This paper considers the effect of various types of procurement auction system on
competition focusing on the rate of successful bidding. We analyze the number of bidders
and the rate of successful bids using online procurement data of the Public Procurement
Service. The average number of bidders is 301 and the average rate of successful bids is
87.42% while the weighted average rate is 75.13%. These numbers show that there is quite
strong competition among bidders and the rate is lower as the expected price is higher.

When we analyze the data of price procurement auction, the rate is also shown to be
lower as the expected price is higher. Furthermore, the rate decreases as the number of
bidders increases which naturally makes the competition stronger. Meanwhile, the analysis
finds that the inclusion of the onsite bidding, the PQ(Pre-Qualification) result, or major-10
winning companies cannot explain the rate much in our data.

In case of turnkey-alternative, the average rate of successful bidding for 484 cases record
90.20%. The average is 84.89% with 120 alternatives and 91.97% with 364 cases of turnkey.
The reason why the rate of turnkey-alternative is lower than that of price procurement
auction is the lack of competition as well as the systematic difference.

By setting up a model, we are able to explain the difference in rate caused by the
respective reason. When we suppose there are 3 bidders in case of price procurement
auction for a project that exceeds 100 billion won, the rate is expected to be around 64%.
This implies that difference of 26% is caused by the systemic difference and 3% by the lack
of competition. Therefore, we conclude that the difference in rate between turnkey-alternative
and price procurement auction is caused mainly by the systemic difference.

In case of PPP(Public Private Partnership) projects, among 154 projects in total, only 40%
has more than 2 bidders that compete. The average number of bidders is 1.88 which is less
than 2, and the average rate of successful bids is 90%.

In sum, under the price procurement auction, there is strong competition which is
reflected by the rate of successful bids. However, there is room to decrease the rate by
strengthening the competition under the turnkey-alternative. Also with PPP projects, we

expect the rate can be steadily reduced with revived competition among bidders.
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{Table 1> Types of Procurement Auction System by Project Scale in Korea

Project Scale

Central Government

Local Government

Note

Ab * Price Procurement Auction * Price Procurement Auction
ove
30 billion (Low cost bid) (Low cost bid)
Below | * PQ(Pre-qualification) * PQ(Pre-qualification)
Al - * International Bi
bove nterna %ona. id « Domestic Bid
* Domestic Bid Obligat Joint-{150 billi
- * Obligatory  Joint- 8 ory. o ron
22.2 billion | Below . Venture with Local| SDR
Venture with Local
Contractor
Contractor
* PQ(Pre-Qualification) Project
A * PQ(Pre-Qualificati Proj ith
20 billion bove Q(Pre Qual ication) roject witl
Construction Insurance
Below
* Design-Build, Alternative Method Project| * Design-Build, Alternative Method Project
delivery delivery
Above | * Detailed Bid * Detailed Bid
10 billion * Award bid qualification to participants in| * Request for Costing to Public Procurement
project presentation Services
* lump-sum Bid
Below ump-sum B . .| * lump-sum Bid
* Random supplementary project presentation
Above |  International Bid
7.4 bill * Domestic Bid 50 bill
OO Below |+ Obligatory  Joint-Venture ~ with ~ Local rhon
SDR
Contractor
Above -
* Restricted Bidding for Local Contractor
» (Special Facility Construction, Electronic,
7 billion . -

Below Information Communication, fire
protection Facility Construction: below600
million)

* Detailed Bid
cAward of qualified list in Public|] oo o0 o
Above . *» Award bid qualification to participants in
Procurement Services . .
project presentation
5 billion * Restricted Bidding for Local Contractor
(Electronic, Information Communication,
Below . . .
fire protection Facility —Construction:
below 500 million)

200 million blow

* Non-competition contract

(Special Facility Construction: below 100
million won, Electronic, Information
Communication, fire protection Facility

Construction: below 80 million won)

* Non-competition contract

(Special Facility Construction: below 100
million won, Electronic, Information
Communication, fire protection Facility

Construction: below 80 million won)
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{Table 2> Procurement Data in Public Procurement Service
(Unit: million won, %)

Weighted

Number of Expected price Price of Average rate of average rate of
bidders successful bids | successful bids .

successful bids
Mean 301 4,579 3,440 87.42 75.13
Median 162 299 261 87.75 87.54
Std. Deviation 455 17,156 11,184 479 65.19
Minimum 1 1 1 4477 99.33
Maximum 5,488 330,081 190,700 100.00 57.71

Note: Total number of projects is 12,370.
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{Table 3> Comparative Result in Main Sectors

(Unit: million won, %)

Number of Expected price Price of |Average rate of ave\rzgzg}i;etg of
bidders successful bids| successful bids .

successful bids
Total 301 4,579 3,440 87.41 75.13
Road 110 51,985 34,674 77.38 66.70
Building 256 6,459 5,324 86.36 82.43
Road 96 27,622 20,112 82.04 72.81
Port 102 16,610 13,311 84.10 80.14
Environment 186 5,875 4,940 86.71 84.09
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(Table 4> Rate of Successful Bid by Project Scale

(Unit: million won, %)

N Minimum Maximum Mean Std. Deviation
Number of bidders 3 70 33.75 12.697
Expected price 100,631 330,081 149,193 46,375
| | Price "iifj‘;cce“f“l 106 56,300 190,700 89,986 26,530
Average rate of 44.77 82.13 61.18 9.49
successful bids
Number of bidders 5 137 47.01 20.408
Expected price 50,052 99,746 73,489 14,342
y | Price ";Z‘;CC“S‘CUI 147 30,496 78,858 53,172 11,521
Average rate of 50.58 89.52 72.78 9.96
successful bids
Number of bidders 3 174 70.33 52.144
Expected price 30,029 49,932 38,489 5,790
3 | Price Oiifl‘;“"“ful 151 19,876 40,131 30,106 4873
Average rate of 59.27 94.12 78.35 6.52
successful  bids
Number of bidders 1 674 143.72 140.239
Expected price 10,002 29,884 16,666 5,704
4 | Price "iiZ‘fceSSf”l 628 8,114 25,244 13,946 4,698
Average rate of 60.15 99.70 83.84 2.27
successful  bids
Number of bidders 1 1,236 262.47 222.305
Expected price 5,001 9,989 6,890 1,302
5 | Price of successful | 00 4310 8,738 5,930 1,113
bids
Average rate of 80.00 99.99 86.10 0.99
successful  bids
Number of bidders 1 5,488 368.81 509.329
Expected price 3 4,993 700 1,042
6 | Price of successful | ) 3 4332 609 903
bids
Average rate of 85.50 99.90 87.43 0.97
successful bids
Number of bidders 1 1,675 4891 145.743
Expected price 1 4,569 63 212,
7 Price of .successful 1432 | 4569 59 11
bids
Average rate of 9.92 100.00 94.28 6.07
successful  bids
Note: 1: 1,000 billion won above, 2: 1,000 billion won below~500 billion won above, 3: 500 billion won

below~300 billion won above, 4: 300 billion won below~100 billion won above, 5: 100 billion won
below~50 billion won above, 6: 50 billion won below, 7: private contract.
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[Figure 1] Trend of Average Successful Bid Rate by Sector
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{Table 5> Model of Successful Bid Rate

Unstandardized Coefficients Standqrdmed
Coefficients t Sig.
B Std. Error Beta
Constant 97.868 0.073 1,343.047 | 0.000
Expected price 0.000 0.000 -0.646 -141.232 | 0.000
Number of bidders 0.000 0.000 -0.014 -3.201 0.001
Electronic Bidding
H -10.391 0.078 -0.648 -133.887 | 0.000
dummy
Direct bidding dummy” -9.629 0.159 -0.310 -60.373 | 0.000
R R Square Adjusted R Square
0.886(a) 0.786 0.786

Note: 1) Electronic Bidding: electronic bidding method through online procurement system(www.g2b.go.kr) of
National Procurement Authority.

2) Direct bidding: bidding method in which the application document and proposal shall be submitted

after getting seal of representative director.

{Table 6> Model of Successful Bid Rate: Billion Project

Unstandardized Coefficients Standgrghzed
Coefficients t Si
ig.
B Std. Error Beta
Constant 87.698 0.466 188.133 0.000
Expected price 0.000 0.000 -0.801 -38.752 0.000
Number of bidders -0.002 0.002 -0.029 -1.392 0.164
Electronic Bidding
-1.931 0.415 -0.091 -4.651 0.000
dummy
R R Square Adjusted R Square
0.689(a) 0.475 0.475
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{Table 7> Model of Successful Bid Rate: Over 100 Billion Project

Unstandardized Coefficients Sct?)z(fifai:ii;ij . Sig
B Std. Error Beta
Constant 74.661 4.888 15.274 0.000
Expected price 0.000 0.000 -0.390 -3.675 0.000
Number of bidders -0.112 0.082 -0.148 -1.363 0.176
ElemzzlﬁmBylddmg 3.261 1.907 0.172 1709 | 0.090
R R Square Adjusted R Square
0.352(a) 0.124 0.098
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{Table 8> Successful Bid Rate in Turnkey and Alternative

(Unit: million won, %)

N Minimum Maximum Mean Std. Deviation
Expected price 484 1,258 359,000 92,919 74,378
Price of 1,229 313,500 81,698 65,225
successful bids
“verage rate of |
verage rate o 53.98 169.22 90.20 9.39385
successful  bids
Number of
1 2 2.94 .
bidders 8 > g 0938
{Table 9> Successful bid rate in Turnkey—Alternative
(Unit: million won, %)
Bid method N | Minimum | Maximum Mean | Std. Deviation
Expected price 120 9,204 353,400 128,316 76,575
) Price of successful bids 7,465 282,700 | 108,0265 64,232
Alternative 121
Average rate of successful bids 65.51 98.59 84.89 5.90
Number of bidders 9 2 4 2.89 0.92
Expected price 1,258 359,000 81,2500 69,9145
Price of successful bids 364 1,229 313,500 72,947 63,250
Turnkey .
Average rate of successful bids 53.98 169.22 91.97 9.68
Number of bidders 9 2 5 3.00 1.00
g7] - gk AFARE Hsto] 24 24 3647 BI7IANEY B 9EE
A5E EeE Stk W AR 91.97%°l Hla} @R8] e FFds &
200056 2007d7bA] 48570010 =2, Q1% 4= Qlth
A%, Y, B9, Ve A 508 BF
ste] RABSITE <Table 8> 24 Ul L E{7| - CHOKR| Q| - L&t X}ZO
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48570 A T dlAR7EE o] AAEHA e
© 1) AF S AlSlaka dsas) Aol 23 48570 A % 92 51 B
T HREE 020%2 UERRTE o] & o o= AREE 18700 238l EAel=
1207 iQtAKAS] it GEELS 84.89%  ATSE A7} S Hlolu, TR Aol A
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{Table 10> Analysis Result of Turnkey—Alternative with Bidders

Unstandardized Coefficients Stamfi;r('hzed
Model Coefficients t Sig.
B Std. Error Beta
Constant 82.399 7.017 11.742 0.000
Turkey dummy 1.318 3.664 0.107 0.360 0.725
Number of bidders -0.608 1.679 -0.089 -0.362 0.724
Expected price 0.000 0.000 0.560 1.845 0.090
Top 10 company
-3.606 3.902 -0.267 -0.924 0.374
dummy
Note: R: 0.614(a), R Square: 0.377, Adjusted R Square: 0.170
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(Table 11> Competition of PPP Project(Solicited+Unsolicited)

Solicited Project Unsolicited Project total
. Competitive » . Competitive . . Competitive .
Project ) Competitive | Project . Competitive | Project ) Competitive
project ) project ) project .
number project rates | number project rates | number project rates
number number number
Road 19 5 26% 22 5 23% 41 10 24%
Rail 2 1 50% 7 4 57% 9 5 56%
Port 4 1 25% 13 2 15% 17 3 18%
Environment 31 10 32% 23 11 48% 54 21 39%
Logistics and etc 7 3 43% 26 19 73% 33 2 67%
Total 63 20 32% 91 41 45% 154 61 40%
{Table 12> Competition of Solicited Project
Cental government Local government Total
) Competitive . . Competitive = ) Competitive .
Project . Competitive | Project . Competitive | Project . Competitive
project . project . project .
number project rates | number project rates | number project rates
number number number
Road 11 2 18% 11 3 27% 2 5 23%
Rail 7 4 57% 0 0 0% 7 4 57%
Port 13 2 15% 0 0 0% 13 2 15%
Environment 1 1 100% 22 10 45% 23 11 48%
Logistics and etc 10 4 40% 16 15 94% 26 19 3%
Total 42 13 31% 49 28 57% 91 41 45%
{Table 13> Competition of Unsolicited Project
Cental government Local government Total
. Competitive » . Competitive . . Competitive .
Project . Competitive | Project . Competitive | Project . Competitive
project ) project ) project )
number project rates | number project rates | number project rates
number number number
Road 15 4 27% 4 1 25% 19 5 26%
Rail 2 1 50% 0 0 0% 2 1 50%
Port 4 1 25% 0 0 0% 4 1 25%
Environment 5 1 20% 26 9 35% 31 10 32%
Logistics and etc 2 2 100% 5 1 20% 7 3 43%
Total 28 9 32% 35 11 31% 63 20 32%
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{Table 14> Trend of Successful Bid Rate and Weighted Rate by Year

(Unit: billion won, %)
Number of | Total project cost RFP/Total pr'oj.ect Average rate Weighted
Year . . cost of unsolicited | of successful |average rate of
delivery of Preferred bidder . . .
Project bids successful bids
2000 4 18,324 22,150 89.14 82.73
2001 2 2,144 2,319 80.19 92.45
2002 2 18,089 18,279 96.84 98.96
2003 6 31,131 32,278 90.94 96.45
2004 5 16,581 17,386 94.37 95.37
2005 6 20,214 24,705 86.85 81.82
2006 7 41,175 44801 92.59 91.91
2007 2 10,584 12,296 88.73 86.08
Data: Internal source of PIMAC, KDI.
<Table 15> No. of Bidder and Rate of Successful Bid by Year
Year 2000 2001 2002 2003 2004 2005 2006 2007 | Total
Number of |, 2 2 5 6 7 2 34
delivery
Number of | 150 1.50 1.00 1.17 1.80 3.17 1.57 3.50
bidders 1.42 247 1.88
Average rate | 89% 80% 97% 91% 94% 87% 93% 89%
of successful 90%
bids 90% 89%

{Table 16> No. of Bidder and Rate of Successful Bid by Project Scheme

Solicited Project Unsolicited Project Total

Number of delivery 11 23 34
Number of bidders 1.91 1.87 1.88
Average rate of 86% 93% 90%

successful bids




{Table 17> No. of Bidder and Rate of Successful Bid by Service

Road Rail Port Environment Etc Total
Number of delivery 12 5 9 5 3 34
Number of bidders 2.08 1.80 2.11 1.20 1.67 1.88
Average rate of 95% 88% 83% 96% 89% 90%
successful bids
{Table 18> Rate of Successful Bid by No. of Bidder
Number of bidders 1 2 3 4 above Total
Number of delivery 18 8 4 4 34
Average rate of 96% 86% 84% 81% 90%
successful bids

[Figure 2] Rate of Successful Bid by No. of Bidder
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{Table 19> The No. of Bidder and Successful Bid Rate by Advantage %

(Unsolicited Project)
1% below 1.50% 2.0% 2.5% 3% above Total
Number of delivery 6 5 5 2 5 23
(number of competition
et 0 0 @) (n (n (1
(rate of competition 0 ) 5 ) ) N
project) (67%) (60%) (40%) (50%) (20%) (48%)
Average competition rate 2.00 240 2.00 1.50 1.20 1.87
Average rate of 85% 93% 96% 97% 96% 93%
successful bids

(Table 20> The No. of Bidder and Successful Bid Rate by Total Project Cost

(Unit: won)
500~1,000 | 1,000~2,000 | 2,000~5,000 |5,000 billion~| 1 trillion Total
billion billion billion 1 trillion above
Number of delivery 3 9 8 9 5 34
Number of bidders 133 1.56 1.50 2.89 1.60 1.88
?::crf;urlat; dosf 87% 90% 95% 87% 92% 90%
{Table 21> Result of Empirical Analysis
Unit Coefficient Std. Error t-Statistic Prob.
Constant 0.955887 0.039608 24.1334 0
Number of bidders Consortium -0.043804 0.013378 -3.274239 0.0028
Percentage of Preferred Scores % 2911778 1.637389 1.778305 0.0862
Size of total project cost billion -1.50E-06 3.96E-06 -0.378113 0.7082
Delivery interval month -0.00903 0.009021 -1.001058 0.3254
Dummy variable Unsolicited = 11 6256 | 0042781 | 0590347 | 05597
Solicited = 0
R-squared 0.466346 Mean dependent var 0.904412
Adjusted R-squared 0.371051 S.D. dependent var 0.110267
S.E. of regression 0.087448 Akaike info criterion | -1.876751
Sum squared resid 0214122 Schwarz criterion -1.607393
Log likelihood 37.90476 Hannan-Quinn criter. -1.784892
F-statistic 4.893699 Durbin-Watson stat 2.273598
Prob(F-statistic) 0.002423
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{Table 22> Bidders and Successful Bid Rate in Single Bidding - Competition Bidding

Single | Competition| Total
Project phase Number of delivery 13 10 23
o Rate of total project cost (Announcement
Bidding . 96% 81% 88%
of RFPs /Preferred bidder) (A)
Rate of total project cost (Announcement
Contract Award 82% 1% 79%
of RFPs/ Contract Award) (B)
Gap (A)-(B) 14%p 4%p 9%p
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{Table 23> Turnkey—Alternative: Trend of Successful Bid Rate and Weighted Rate

(Unit: million won, %)

Year | Project mumber | Expected price Price of .successful Average rate. of | Weighted average. rate
bids successful bids of successful bids

2000 23 44,854 38,938 86.60 86.81

2001 48 67,808 61,969 90.54 91.39

2002 73 113,988 103,614 91.15 90.90

2003 78 116,796 103,157 91.11 88.32

2004 71 99,152 85,903 90.11 86.64

2005 87 103,072 89,415 89.87 86.75

2006 70 72,950 61,842 89.82 84.77

2007 34 62,991 53,918 89.90 85.60
B HRES 87.42%, 7B T GEE . o4 PQ AW, A1Eed oW V1Y £F
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[Figure 3] Difference in Successful Bid Rate in Price Procurement
(over 100 Billion KRW) and Turnkey—Alternative
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