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Abstract

This article examines the factors influencing changes in both
direct and indirect costs, as well as analyzes the number and
value of change orders in warehouse construction projects with
building areas ranging from 7,000 to 20,000 square meters in the
eastern region of Thailand. Data were collected from cost
reports and interviews with project stakeholders. The study
found that the value of change orders impacting the three
projects was 11,021,315 THB, 12,412,950 THB, and 20,937,728
THB. The analysis identified key factors affecting cost changes,
including material prices, rental fees, labor, unforeseen costs,
cost management, and actual work quantities differing from
initial estimates. Additionally, the causes of change orders were
found to include expansion of usage requirements, incomplete
design, legal and safety requirements, contractor management,
and cost reduction efforts. The findings from this study can be
applied to future planning and cost management of warehouse

construction.
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Description Budget Actual Causes

Direct cost

Piling work 2,918,465 2,918,465|No change

Earth work 707,144 760,180 |Deviation quantity

Concrete 3,596,612 3,866,358 |Increased concrete prices

Formwork 1,745,648 1,876,572 |Increased formwork prices

Rebar 6,034,080 6,486,636 |Increased rebar prices

Structure steel 10,948,694 9,769,846 | Design changes

Roofing work 4,886,076 5,252,532 Increased labor prices

Total Direct cost 30,836,719 30,930,589

Indirect cost

Staff 5,246,089 4,983,785 |Reduce Number of Staff

Site labor 1,726,830 1,770,001 |Reduce Number of Worker

Accommodation 703,318 703,318 |No Change

Offices 1027997 1,002,297 Reduce Equipment
Expenses

Welfare facilities 80,656 80,656 |No Change

Meeting facilities 48,393 46,942 |Reduced Meeting Space

Temporary fence 480,305 480,305|No Change

Office supplies 110498 107,183 Efficient Office Supplies
Use

Office equipment 935,558 935,558|No Change

Wi-Fi 161,795 156,941 |Use optimal Packages

Consumables 117,706 117,706 No Change

Office cleaning 53,233 51,636 |Reduced Cleaning

Bins and skips 18,680 18,119 |Waste Management

Computers 91,948 89,189 |Reduced Computer

First aid 52,257 53,563 | Added First Aid Equipment

Storage yard 555,879 539,203|improved Storage Efficiency

BIM 531,521 518,233 |Reduced BIM License Fees

Permits 195,187 195,187 No Change

Testing 824,004 803,404 |Chose Cost-Effective Labs

Total Indirect cost| 12,961,854 12,653,226

Grand Total 43,798,573| 43,583,814
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Description Budget Actual Causes Description Budget Actual Causes

Direct cost Office equipment 3,496,515  3,461,550|Savings equipment cost

Pile and earth work 6,172,394|  5,480,015|Reduce machinery costs Wi-Fi 604,687 578,474 |Cost reduction

Concrete 52,168,080| 50,776,484 |Lower concrete prices Consumables 439,908 448,706 |Higher materials cost

Formwork 23,013,369 23,933,904 |Additional formwork Office cleaning 198,950 190,992 |Reduced cleaning

Rebar 128,573,820| 126,730,233 [Lower rebar prices Bins and skips 69,813 72,206 |Higher waste costs

Roof structure 79,988,264 83,187,795|Increased labor costs Computers 343,641 333,332 |Deferred computer cost

Structural steel 40,898,108| 42,122,051 |Higher fabrication costs First aid 195,303 204,068 |Increased safety cost

Roofing work 20,733,926 19,355,944 |Reduce sealing work Storage yard 2,077,520| 2,077,520|No change

Demolition 524,383 345,358 |Lower disposal work BIM 1,986,485| 1,906,026 |Lower licensing fees

Miscellaneous 28,683,343 29,613,621 |Unforeseen construction Permits 729,483 729,483 |No change

Total Direct cost 380,755,687|381,545,405 Total Indirect cost 45,363,495| 44,670,348

Indirect cost Grand Total 108,047,202(107,724,349

Staff 64,775,968 61,381,707 |Reduce overtime Costs

Site labor 21,321,992| 20,204,720 |Reduce Number of Worker 4.2 n7ﬁmswﬁﬁayaamﬂﬁyuuUao%adfﬂsdn75ﬁﬁnw7

Accommodation 8684,200| 8,951,726|Higher Rental Costs gnsensnulasuslamensainm 3 1asinng nuiivane

Offices 12,693,174| 12,022,051|Office Rent Increases swmsiinansenuifisadnosideifisuiuyarisuvedasing 3a

Welfare facilities 995,895 995,895 [No Change o a Ha ) o
AARDNRNIZINENITNUNANTENUN AR AUUTEN1UTDYRE 80 VDY

Meeting facilities 597,537 617,448 More Frequent Meetings , 4 y Lo 4 A

Temporary fending 5930552| 6,187,775 Increased Fencing ;igmiml,ﬂaaulmawwm WU’J’LIﬂSiﬂ’]iV] 141 10 19715 lasens

Office supplies 1364376 1,419,951 |Higher Office Costs n 2 4 9 918019 LLazIﬂiQﬂ’]i‘ﬂ .3 .l] 5 978019 91NT18N199U

Office equipment 11,551779| 10,163,542|Reduce Equipment L‘LJ%EJwTLUmLLﬁzmﬂmiéfummﬁ@ﬁLﬁmsﬁaﬂuiﬂsaﬂ'ﬁwuml,m‘um

WiFi 1997764| 2,057,697 |Cost Increase nsasuLUasu daandlunissi 7 83 9 dusulasenisn 1 s

Consumables 1,453369| 1,453,369 |No Change 3 ANAINU

Office cleaning 657,290 680,602 [Higher Cleaning Fees

Bins and skips 230,649 241,182 |Increased Waste Disposal

Computers 1,135,320 1,169,379 |Increased software fee

First aid 645,240 677,502 |Additional Equipment

Storage yard 6,863,705 5,069,616 |Reduce Rental Fees

BIM 6,562,945 6,562,945|No Change

Permits 2,410,065 2,410,065|No Change

Testing 10,174,373 9,920,649 |More Frequent Testing

Total Indirect cost |160,046,193|152,187,821
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Description Budget Actual Causes
Direct cost
Pile and earth work 2,796,578 2,908,441 |Increased equipment rent
Concrete works 6,627,488 6,959,862 [Higher concrete prices
Formwork 3,710,936 3,599,609 |Optimized formwork use.
Rebar 7,242,288 7,529,980 [Higher rebar prices
Structure steel 35,740,720| 35,740,720 {No change
Roofing work 6,257,695 6,007,387 |Optimized roof sheet use.
External wall work 308,002 308,002 [No change
Total Direct cost 62,683,707| 63,054,001
Indirect cost
Staff 19,606,516 18,822,255 |Fewer management staff
Site labor 6,453,782 6,580,857 | Adjusted workforce
Accommodation 2,628,551 2,628,551 |No change
Offices 3,841,995 3,926,940 |Increase office expenses
Welfare facilities 301,439 295,410 (Streamlined welfare usage
Meeting facilities 180,864 185,286 |More frequent meetings
Temporary fencing 1,795,071 1,795,071 |No change
Office supplies 412,972 433,621 |Increased office cost
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