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Abstract

Large-scale infrastructure construction serves as an important foundation supporting the high-
quality development of the national economy. It features large investment scales, long cycles and com-
plex influencing factors, leading to considerable difficulties in investment control. Problems such as
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budget estimates exceeding preliminary estimates, budgetary estimates exceeding budget estimates,
and final accounts exceeding budgetary estimates are widespread in the industry. From the per-
spective of management engineering theory, this paper systematically sorts out the application
logic of principal-agent theory, life-cycle cost theory, and institutional economics theory in the field
of investment control, and constructs a theoretical analysis framework covering five dimensions:
project management, financing structure, design depth, policy environment, and technological in-
novation. Using panel data of 30 provinces (municipalities and autonomous regions) in China from
2018 to 2022, this paper establishes a fixed-effect regression model to conduct quantitative analysis
and identify the impact degrees of various factors on the effectiveness of investment control. The
empirical results show that project management capability and investment in technological inno-
vation exert a significant negative impact on the investment deviation rate. Conversely, excessive
debt financing proportions in the capital structure, increased design change rates, and heightened
policy uncertainty significantly exacerbate investment overruns. In view of the empirical findings,
this paper proposes management engineering countermeasures, including implementing the Engi-
neering Procurement Construction (EPC) model, establishing an independent third-party evalua-
tion mechanism for major design changes, optimizing the investment and financing structure, and
building a response mechanism for policy uncertainty. These countermeasures aim to provide the-
oretical support and practical references for improving the efficiency of infrastructure construction
investment and standardizing investment management.
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B, BAE” MBLR, SRS, THIER . IR SRR W, ADGEm T H B & astla, B
RE N E 3 77 WU 51 55 74H i 20 R Al 5t e W PO T R R e [1]

Wt 5 3 R it Rt A B N v B R R R B, AR IR T R A R A A 5 M LA B i
RIVE TR, BFTSIARERERSNINESTHREAF ETH, JUIRBHEHI R R, &
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2. REEM SRR EREIR
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bt 5 7% o5 b B e, 2022 4F fy FERE B FE VS i B B IA 38.2%,  HUE T IBUIE Al it (32.7%) . e FE At
Bt (18.5%) K FIFEA 157t (8.6%), AL FEAb W R TT & LLIZ BT, M 2018 H:11) 4.2% 38 T+ & 2022 4F
H 10.8%, IR AWIAL, B EFfE. Baefb 7 RER2].
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I 5 [ 5 i 7% A o) SO (O AN TR AL, SRR A0 S A R ARG D MR — R IESURF 4% % 17 2 T4k 7 )
K&, TERT BT, IR R AR EARS A RS, BUFRT FZRET A, 5
Bl PRI H , QKR Bt AR AR A s A B R AR T A AR 1 A R T H
WEE AR Wl WO, #haiiAEd PPP ., & EHASES AR, ARORH T
BRI R, $ETF T R . I8, 2022 SEFHR E SR B E R, A SR ARK T 5 ik 28.3%,
52018 SRS T 105 AN EAr A, R ERZ U RIZD LR, NIRRT R BEN TR 21[3].

2.3. AT H| )RR

JRUE R Bt Vi S AR AN T K SR AT LA, (BB AR R, B ESR
Bl — RO, H 0 H B SR, i SRRSO S A B T H T R
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R, WHERJEIZE A, MELASCIIBBE IR, =R B, B0 T H RS = R,
BOHAREAL, MTHBUEEIREL, TRREME, SHEEZAE, SEESHERHRBRAE,

3. BitEREMRRIR
3.1. FRipER

SR B AR i 2 A AR A B R H DL RIS, AL 06 i A X D
B ERNAERE . ASCETEHTIENA, WEGF U BB TREL, I8 B2 il 52
o e R S8 .

RACE IS SRR B L BIBUF . 8807 ik BAn, MR, M A SR 2 R R
BORAR, IF BAR AR LA 5 of RS OB . ZILABEEISSR W, WRARE N BT e BLY
ZREANEIRME], BB R RIER B FM A RN, TAREFZERICANRHME, A
FURETE RS LSS [ e . AR TR R, it TR A AT RE 2 RE Ak CAE &, it S A Al e 2
MZETEIE, MR AAAT T B2 LM A, IR AR A R 4 2 S BUR BESL . BRI, JTREITH 2L
e MBI R, AR bR AT AR R AS . SEBUEURh 2 AL AL R AR

SR O RRATT TR BE S PR E AR, R IUH 50RO A A B A R B, T2
Rz e ) Bty . S DR A . ATBOTER B S ITH R AR 2 AR
REIFEm, ik J7 200 & BEVE BETS LR UUE Ja BT it T UL S s B 4ed TARMIERA . fERTprBe, iR
B LBF BRI, SEERZETOREGE ZASIEE &R, B0 fe T Bea A ar AT AR HBLE 2 22
o PRI, BEUH TR L LR R B SR AR (R SR BE VI 4] -

M L TF 2R Il A BTN 737 AR AIAT I % DA GRS C B RCR P A R i o i B0t A 18t
SRBIBORIEM . BUFGELRE ST SRR S5 B 7 T N 3R TR ZIR M s 3005 2 F6 65055 H Ly sk ol
BT L RGO, 2 BRI T BURF DAL I H AR Az H (il W RBSRA A AR EE,
BB H B A RS HRAY, 2ETTT R B R DL A S . A R A LA R, $38E
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RS 5 L 7, SR IR 5t DT 55 R, ST PR A Rl 2. R, 95 T Ay
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P H3: B IR A R bR B EAIE R o Aot WA B, S Bt T 7%
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T LR AT RE 318 TIRAERE . NS U . WA S AR, e B B A

B Ha: BB B0R E E RE R R RIUTEA G R BB i it IR b
A2 51 A DA R 1, BT SEAT V S 7 A, 0 L Si o 7 24 e TR 42
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B H5: AR GIHT BN DR B R 2 TEAIG K R HOR OIS ARSI I TR, X U
RLE AL, WAFRT IR, 5B BAL T Bk SO A R MRS T0 T 0. S/ BIM HoR Bt
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4.1. MEEEER

T AE AT R RS MR BB I BOR I D AR, FE AR & B A&k e 7y, TUH & B 2
M EE . TREEHEMRE IS, THE PSR . GBS, e SoNTEmH k
e Wity MELSESIARE L, RS SRR GRS TR S SN, e Rds
W LR TS A, e A okl Rk TR EAEAT Y, ORBEE B S BRI
2, WHEHKPHRT, SSEOHEHEAL, TREREME, SRS n5].

4.2. RAGHIER

SERE I AR TR, TR RE ARG, RSN & BE Y R R ROR . kBt
SR L B GUSRT STE BOBGRR B b BUR RN &SR BT RREE L ey, 2 O H AR BT
ARWEIN, FESCHIEZ, EITH W5 EE, TS BRSSO ET S AR, RENE PR BT
A, 3 BB AR, SETH B RCR s WU AN BEAS AT BRI H Y2 A L I DR, PR B AS, H
WU AL 22 ] B8 BO0 H EARSZ AIZ B 1030 7, SR AOR . Ak, #5 AFERS YT IK
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BRIERMATF BRI, SRS N Rk Z A0, BB T B B gt S i R

4.4. BRMEER

TSR PN 2 5 M) i Bt AR DA R A B BN 3, B RAR R WA ST BUR . AT WBGR Bl
WA EMATFBURI R, WA FEE . BMECR TN BUR A, 2RI H 1R 5% A S BB,
ATV IAA, U Rt B e R R . IMREOR N, & SR IS0, SRR SRR
BT BISBERIIUEE, WG ERR R TR B S, REVEFEAR T H A, $RTH B e, AT
POzl Ak, BORMETRAN E VE G N0 H B i AR, 3R Be B RS LR, b 1T R i 43 Bt
P 2R [6] -

4.5. HARBIFEHER

AR BN B B T A W I TR . PR TRkAS, b s s R . B
THAREH B EMEARRHSE, 0 BIM HR. PIBMEIA . RIS AE Tl v it 28 5 (1 S,
REfE SIS 00 H A A dn B HEE B, BT AR L itk T % PRIRMRNR %, B RaEH I H
Bt it LEARMAEE, e, ¥ T T2, Gt TR, AR kA, 65T
Bt pEhl. e X R H B XGRS, FMEIRICARIRTT 15%, A K TR
TR .

46. HttER

B LIRRIZR AL, FEAh iR B R R 2 B &M TIHMEE. THIZRERE MM . HR%M
B, WHhEE . oK. GREERKRE, SSBIE K THW. THRER, i FEme s, i
PRk, Wik R A k. N AR LT, 2 FE0H B in, #5082 Bt THIZERISE, &
SO TANIEIM AT P18, B S EURAIE N, s R[]

5. BRI FITH T EEFEIEREE
5.1. B E

ASCEHUH R BARB3AT 2 B0 Mr, A RO R R R, B A R E I R
S EAR T [8] . T SRR i R RS SO A E I R I X3 S, HAMARRON, 5 iR AR S AR G,
B, AR S YA RN T AR (BB, BAR G e R

Yio = & + B Xy + By X + By Xaip + BaXgiy + Bs Xsip + 4y
Horp, | RoRBEIAMEGERE 30 ME(H X)), AEIBHE . PUE), t FRoRET[E](2018~2022 4F); Y, RN
FOANETEE t RS B IO IE AR o R AR 8 RN, W48 T R [ 22 7
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5.2. TEIXENSEN

(—) PR E. BEIEHIBR(Y)

AR M I ik Vit A V3 O 22 SR A N B R R I B b, BB E R = (SEFRIReAl -
PSR GBS EB x 100%. BEBHWZEFRM/N, BRI H ORI 35 2= S0k, i
IR I AR 22 . T 870 8 T (430 08 i 22 3 et df DA LRI, ASSCR A I MBI 7 50, a5 &
A48 T Gt et £ B S PR TR A 22 (E, S5 ORI TR, TS5 48 1T A 45088 22 %

(D) BREE

LA RTSCRA R 3R, JEBCCAS 5 MR A E, HARE LT

1) THE B X, ): B4 T SR A it g w0 H B A e R A N R AR AR, IMEA SRR = (5K
A7 W FR A R AR T H AN BUE R B I H SN0 x 100%. i BRI o FR 0, Ul W00 R AR R
WHE BT, BURHRECN T, RIS s e, BBHRZ2RBU)N, BEBHE HI ORI -

2) RhBTESHI(X,): LA TR Al it B TS5 Al BT o LU AR Ou T e bs, BssRt Bt b = (55 Rt
PR AU AL BB ) x 100%. 57 55 Rk BT 7 s, AR BTSRCASO Sy, SRORUHSORUESEOR, U &
Honik, RPBT55RaheE b thdlin, BB ZE MK, BB EHRCRE .

3) WTHARBE( X, ): U4 T Al B0 H v A S R AN R AR AR, WP R = (R4S
THAZ SR I S B R RBOE F S5 x 100%. AR S AGBAR, I BOTHR S, Bt T A
B, PIREONIE, B ARERE, BeR R ZESBOR, SR AR

4) BURMBE(X,): MRS A8 T R Al B0t 2 AT ML BSR AN € MR U E N B8 68, S5 CHT Tk
R, GERATEMBEE BRI REBEIR .. BORES, WEBCEASE MR, B0, W
BURMS A E MEBOR, T RECNIE, RVBCRATE R HoMm, 02 300K, Bess i SO
%o

5) BORBIHN(Xs): LIS T AL AR AR BIFT BN 5 A = fa bR, BORBIFIRA L =
(HARQUH BN S BUEL R BT 2 80 x 100%. BORBIFHRANBLE, Tt TR, AT S B
o, TWUHRECNT, RIBOREIFHRN & L, R WZERBN, BRSO .

) EHXE

ONIRE G R AL B S BB A T 72, WRHRA 44 11T N2 GDP (X )M 92|28 & . A GDP [t &4
2GR IR, R R8s, BB 2 Ui B BRSBTSy, UM &R

B
5.3. HERIEN S HHENRIR
(—) FEAIER

ASCEIFRE 30 NME (T X) (SR E . TO) /E B ANk, BL 2018~2022 4EE i [H] 741,
PSP R BOE , 3t 150 ASWLIIAA -

(Z) BIERIE

ASCHTHBHE FERJE T LR RIE: —& (PESIHES) (2019~2023), 32 AL %44 i Atk it
KRR . A\ GDP Z55¥E, —R&E S iT4%(2019~2023), = HEALFE X4 T REA S H M. 1
ARG R, B RENE, SRERRENEE. MBI RIS . A 8dE & bl
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6. EAGHEE G FITEHELEFFETIEDH
6.1. BUEHEAMST

N T EFEABAR AR, MR E . R E SiEf R TR rEgih, SiRwmE 1 pr
z

Table 1. Descriptive statistics of data

= 1 BRI

A5 B 44 R LR F B L bk e/ ME I UN|
55w 7 3 (%) Y 150 12.36 4.82 3.12 25.78
T H & KT (%) X1 150 82.54 7.36 68.21 95.78
FilE S5 4 (%) X2 150 65.32 8.75 48.23 82.15
BRI (%) X3 150 18.45 5.23 7.89 32.16
BRI X4 150 0.52 0.18 0.21 0.89
HARAIHT (%) Xs 150 4.87 1.75 2.13 8.92
A¥ GDP (Ji7t) Xs 150 7.65 2.34 3.89 14.21

ARG T 25 T UG e — R W ZE 2 AN 12.36%, tridtZE 0 4.82%, f/MEN 3.12%,
B KA N 25.78%, 15t B 3 [ %548 7 B il it 2 e 4% W vt 22 3R AP AE UK 22 7, 000 48 T AR B SR AL
HIEAG 7 A4 THAR PO S M R s R T H A B/ (MR B 36 28) I35 82.54%, 1t A FR 1B Bl ik
it G LI H MR R R, (EA AR ], SRR A (S5 Rl L) IMEN 65.32%, UiHIR
V] At A it e e 2 AR S5 A Y, R BEAS A R A DR BT R FE (RO AR S SR 3E N 18.45%,
i I R [ A At 1 0 H W R B RO, BETHIREANE s TURBARGIHHRN & LI IE Dy 4.87%,
Tt B R A At R AR QRN 2, F AR B #5585 1 R SCHEAE P A 1 R HE

6.2. HREKT

(—) AR
DNIEE Gt IO AL R, 75 B AR 2 AT AR ARG, ASCR A LLC 256 5 IPS A IG5 12,
XA R R AR SR H AR BT PRI, KRS R 2 PrR:

Table 2. Unit root test results

2. BARKIELER

AR B AR LLC i gtit & PfE IPS K36 401t & P {E FRatESS S
Y ~4.872 0.000 ~3.654 0.000 T
X1 -5.231 0.000 -4.123 0.000 TR
X2 —4.987 0.000 -3.876 0.000 TR
Xs -5.123 0.000 ~4.012 0.000 TR
X4 —4.765 0.000 -3.543 0.000 TR
Xs —5.012 0.000 ~3.987 0.000 TR
Xs —4.890 0.000 ~3.765 0.000 TR
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ML R R IR 25 T UG th, FrA &R LLC K405 I1PS 46 P fE¥)/N T 0.01, ULEHFT A&
PRAVERES, AEERAR, HREEE IS, W LT S S AR I S A T

(2) PhEK

RS IR AR AL B 5 AR AR B AR AR B )R A AE K ST G &R, AR SR Kao PR K50 7772,
AR S AT AT ES, A4S R W 3 PR
Table 3. Co-integration test results
%= 3. hERIRER

ke 7 ik gt P1A L
Kao #p 8 A -5.321 0.000 HFAKMME LR

MBS IS 45 T LUE . Kao PREEREIGI P (B4 0.000, /T 0.01, 5 BH AR A B (#7825 %)
SR (O H BB B WITHRRE . BURMEE, HOROIH). #2H148 & (A3 GDP)Z [HfF1E
KB OC R, vl LAEAT AR B3 9347 .

(2) F %5 Hausman K%

Fiude: fiedsRe/R, F4iit&ER 12.36, P {H4 0.000, /T 0.01, FE4a)i ik, B [ e 2R
TR FIRA OLS .

Hausman fu4%: fiess R R, Hausman Giil& % 28.75, P {H°4 0.000, /T 0.01, fEAJEERX,
i B 3] 58 RN A B TR AL AL o R, AR S E I S 255 TR A ] VA ASE B A T S IE 43

() BRI R G

iz Statal 6.0 fF,  SoF[E @ RN AR (B AR R HEAT Ak, AT SR AR 4 FR:

Table 4. Model estimation results
Fz 4 BEGTER

A B4R RE NG tfd P1A BEN

RO 35.621 4.872 7.31 0.000

Xu (T H & # KT -0.187 0.032 -5.84 0.000
Xo (RS 45 14) 0.123 0.025 4.92 0.000
X3 (BIHER ) 0.256 0.048 5.33 0.000
Xa (BURIFER) 6.872 1.234 5.57 0.000
Xs (FARBIHT) -0.987 0.175 -5.64 0.000
Xs (N5 GDP) -0.562 0.123 -4.57 0.000

N 150 R2 0.823 F il 68.75
P (F {H) 0.000 )5 R? 0.801 M 30

T TTRORME 1% R VKT B .
7. B&

7.1. HAzREE
ARFETEHETIEMA, EH 2018~2022 F3H[E 30 N TRV EEE, 2R [8] 2 R0 B )RR, s
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WEZPHT 7O H KT BB AR BTHIRBE . BURIREE . FRAIHT A D8 20 Sl 15 it 2 150 4% 45 o)
BRI, EEERR .

B, WUH KT (R 55 28) X #5855 M 22 26 B AT W 35 1) 67 ) &2 (32 41-0.187, p<0.01), it H1
AT, 1X— RIS Flyvbjerg 25(2016)5< T 101 H yA BEXT 45 B3k SCHn A5 FH 0 B bt 7o g8 — 2, 3600F 758
A M R 1) A AR AR A 77 THI R 2

B, RSSRNET & ST I 22 F R IEANOG(F %0 0.123, p<0.01), fil H2 ML, 45t 54
e AN (2014) 55 T b 5 5 55 3 KOG 4% B A0 A ) 5 e (AR FUAHIE R, 3 — PR IR 1 Rl R 2 R R 4R B 4
AL AL o

=, T AR BT 22 28 B W ) IR W] 52 (R %k 0.256, p<0.01), HAEPTH AL &5
M R ECR R, R H3 L. X — S5 EDIE 1 A 2E A i A AR B A 0o W s —— T BOR B i
M OCHEIATT, HEmAE B MmE R,

H0U, BORAHE IR E S B0 22 38 3% 1IEA G (541 6.872, p<0.01), ik H4 fior. FHECTH
HMNIF I AR B AN 58 P B R SR A RS (B0 Bloom %%, 2007), A SC AMOWLIR H 2 TH BAlE T B R
BE U S0 AR AR ) 1 B AR AL S BR AR

T, RGNS BT 22 2 B3 O DG (R %0-0.987, p < 0.01), it H5 Bar. %4515 El-
Rayes %5(2006) 5% T it T4 AR BIE 2 T+ BEI5 R F RC% IR FAHPE R, it — B3R T BoAR QI 7E 4% B 4%
A1) SR -

7.2. ERTRRUATHHRFERIRLEN

BT SRS, ASCIE BT REMA S T XL B AL . BERS BRAf: A S L

HEAT BT I T R E(EPC MR, SR 5Tt TR E RN G . SEUESS R, W iR BE R S
R R IR R, HAREON 0256, mTHANACE . @ KRR BT H 2 h 2 i HfEAT EPC
X BB TN G EE TR, EE B AR B DR B T AL B BT 3 B A
BEhN. TR, R BRSNS =5 IR RS AR, 0T A S e i & A 5%k
TR, 5 B MM 2 =Ty BORGSF PPAG A A PT LASC i, AT 36 Gt B 2 B A 1

QU AL B, AL BISs Bh B A . B 155 R B 7 L i 2R BB i Fir i SR A R RE I, il
FERG B EORMEOL N, F R AR BE . A REITs, FRVFEE PSR PER B L E, FRAR
XHRAT DT 1 S5 R BRI AR L o BERT T ARSI S B A R A IR — I, BT 5%
HIRCRAN BT BUF SIS R R 2, @ “SBOSSUEa LS ", IF B R R HA 2 2
B R S I H #EAT 7 52

FEI BIM + XEREEBFAZHIECTCT & o B THEARGUF THBHE M &7 B2 1 IE AR, 2
FER BRI H 24 rp ol AT I 1 BIM BOR, i SEBUR Beih M T IS e et i i
o BAh, T AT R IX BUEE SR N AT AR R A, k22 XREIUH sk, B B8 S 20 R AR A R
AT RRR B eAs, @ RIS (e Btz bl 6, SSHLTRE LA, TRICUIERGZ
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