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Contractual Suggestionsfor the Contractor in Green Buildings
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Abstract

Many contractors are seeking to practice greerdimgis and to enter green market without realizislgsrthat might rise thereof.
This paper will suggest the important issues mefptd green construction contracts, to be consitleyethe contractor whether to include or
exclude from the contract with an owner, to avaadbility. Thus, it discusses the material usedrieeg building, guarantees for obtaining
green certification, the delays in works impleméntg determination of obligation and its relatéskrand the contractor understanding of
his obligation. It concludes that the contractooidti take care upon conclusion of the contrachtduide all the provisions that ensure the
integrity of performance and to avoid liability atiee Jordanian legislator shall provide legal arfdsigreen building construction.
Key word: green building, construction, liability, contractor

1.Introduction:

Construction contract identifies the nature of tlation between a contractor and an owner. Inrgén@n owner may not deny
the implementation of a contractor of its contrattobligation, and thus be at risk of liability, less a contractor did not implement its
obligation thereof or if it became impossible topiement the contractual obligation because of tbetractor or due to defective
implementation or delays.

In traditional contracts an owner establishes taotiacts, one with the contractor and the otheh Wie engineer. However, in
green buildings contracts it may be different, oaoceowner enter into separated contracts with aotdrs and engineers, but there is a
continuous joint liability between the contractordathe engineer, as their work needs cooperatioheachange of expertise in order to
achieve the required green standards of the bgildditen there is a coordinator between the cotraarties appointed by the owner to
ensure joint liability and obtain green buildingtdecate.

In the present research, we aimed to find how arghkeiilding contractor could eliminate the conwattisks of such buildings
and carefully draft a clear contract thereof toidvany further unexpected liabilities. Thereforbge tpresent research discussed the
contractual suggestions of a contractor relategtiganaterials used as shown in the first sectioarantees for obtaining Green certification
in the second section, delays in works implememnatn the third section, determination of obligatiand its related risk in Contractual
Liability as discussed in section four and contacinderstanding of its obligation as shown inisecEive.

2. Materials Used

Construction materials could me classified intoifpes materials and negative materials. Positivéemals means those materials
used in the building and constructions processyredsenegative materials are the materials resfribed destruction works, debris and etc.
This shall include traditional and green materéaavell as renewed, reused and construction debris.

2.1Traditional and Green construction materials

Under Article 783 of the Jordanian Civil Code:

"1. If a contractor should provide the materialstfee work, either in whole or in part, he shallliadle for the quality thereof in
accordance with the conditions of the contract.

2. Ifit is the employer who is bound to provitie materials for the work, the contractor musetdie care of them and observe
proper technical standards in his work, and rethe remaining materials to the owner, and if he esaftefault and the materials are
destroyed, damaged or lost, he shall be liableetigr

It is concluded from the above article that a pavho should provide construction materials to impat the green building
contract shall determine such materials accordirthe contract nature, and it shall be subjech®af the following possibilities:

2.2 The contractor shall supply in full the constion materials in addition to his work

In this assumption a contractor shall be liablgpedorm the work in accordance with the preparesighs (layouts) and at the
same time he shall supply the materials to be asedrding to the specifications in the contricioting that such specifications includes all
the works and used material in implementing thejgotosubject of the contract, and constitutes thiter@m that assesses contractor
performance in implementing stages of the worlhingiroject, thus the contractor must adhere to spehbifications totally

Article (783/1) shows this case, i.e. the contractoould abide the provisions of the contract. Osgeh materials are not
described in the contract, then a contractor shaln to the general provisions where he shoupglsuan average quality materials and he
shall guarantee such materials thereof. In all &syean owner or supervising engineer may test suaerials and reassure that it matches
the required specifications. It should also be didkat one of the most important obligations of lugers is considered by the Jordanian
Civil Code that is the guaranty of the sold matega the buyer shall guarantee its hidden defautisthus the sale herein is constrained to
the material’'s quality?

Thus, a contractor shall be liable before the eggylén terms of the quality of supplied material,fse should abide the agreed
conditions and specifications thereof. If the typaor, strength and origin of the prepared matéras been approved, particularly, where a
contractor is liable for supplying such materiaca@ding to the agreed conditions and specificatiddtherwise, if there were no
specifications and conditions, a contractor shacefully select the appropriate material accordimghe purpose stated by a contract
thereof or which is apparent from the nature oftttieg, or the purpose for which it was prepareditirbe prepared to. Should the prepared
material be more than one type and differs in teafquality, a contractor should select the matenghich meet the required quality.
However, if the quality is not agreed upon in tlvatcact and there were no custom or other siméaes then a contractor shall abide to
provide moderate material.

Materials supply in green buildings is consideresigmificant constraint as the used materials ghsawildings are usually much
specified and part of which made in specializeddiaes, thus it is impossible to enter into an agrent with a contractor to supply the
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whole materials of green building. Therefore, caator should be careful when contracting to supplyhole the green buildings materials
unless he is fully aware of such materials. Thisdsause some of such materials made in spec#i@gbr need long time to be made or
requires specific technology to be installed coragawith traditional buildings. As the materials dige green buildings are often distinctive
compared with traditional buildings materials. Rert it is relatively new and widely unavailablenefefore, supply of the appropriate
materials and equipment may avoid delays in prajeptementation. In addition, materials and equiptmaust be determined before a long
period of time for perquisite orders. Thus, whemeveontractor enter into an agreement with an owmsupply green materials in addition
to his work he shall ensure companies, manufagtareimporters of such green materials.

If a contractor needs necessary tools to perfoswlirk according to the conditions he shall provtds his expense either he or
the employer supply it. As the work tools such asstruction machines, bulldozers, trucks and otbeis are required by a contractor
without adding a related condition or provisiortiie contract, unless the agreement or custom Ee\dtherwise.

2.3 The contractor shall supply partially the cansion materials beside his work

A construction contract may include the supply rafiitional building materials by the contractor wdees the supply of green
building materials by specialist contractors. Hehe, contractor may provide part of the materialsere this assumption is prevalent in
Green Buildings. The owner of a building shall entea contract with the contractor to work and ypsome of the materials. And, of
course, the materials supplied by the contractdlr véi traditional. For examplehe contractor will supply wood, steel and eleetric
appliances and other materials. However, in teraom-traditional materials, the owner will exclusly sign supply contracts with
producers of such materials to supply th&tmerefore, the contractor should carefully signdastract which include provisions enforcing
him to supply traditional materials, and in theeca$ his commitment to supply of green materiaésshould know its sources and prices
and its potential supply in order to prove the #fmtions of such green buildings materials and teference to the name of the
manufacturer in the contract so he avoids liabftitybreach of his contractual obligation.

There are other implicit obligations on the cortmacsuch as to avoid exaggeration in the use®ftipplied materials and to do
his best to protect it from damage, as well asg® it according to its dedicated purpose in ordealiide his commitment to use such
materials in the proper method to achieve the requbbjectives. As the contractor is specializedanstruction works and professional in
maintaining and use of such materials, therefang,damage or misuse of such materials raisesotteactor liability, even if it not stated
by a contract. According to (Article 783/2), whiphovided that the contractor, upon receipt of makeifrom the employer, shall use and
maintain these materials according to the techreogineering standards, and in the event of damagksgracing of these materials he
shall abide the joint liability with a contractdm. all cases, a contractor cannot avoid liabilibfess he is able to prove foreign cause.

2.4 The Contractor shall abide his work only, whesaerials are supplied by other resources cometiidzy the owner.

It means that a contractor has no obligation tgpsupny material, and it only commit to do its nrajeorks stipulated in the
contract in terms of the implementation of all eregiring works. Where a construction materials dbalprovided by the owner, whether
traditional building materials or green building ter@als. This third possibility is usually usedgreen building, so the contractor can avoid
the liability for the supply of materials. Usualthe supply of traditional materials may come freeweral specialized sources, such as steel,
cement, concrete, wires and other traditional neterHowever, in terms of green building materialss supplied separately from its
sources, such as the special glass, insulatingrilpaork, special electric units or special ligigtiunits or others.

In some cases, the owner may sign contracts webrgbuildings specialized contractors such as actatrs of special ceilings
installation with green plantations, special A.Gtsyns and others. Here, on each specialized ctotrimcprovide a statement of green
materials and the method of installation and spEtibns in the contract so as not to cause a thsputhe future performance of the
contract.

The design specifications and performance spetiita are of the most important highlights in grderilding projects, as in
most of these buildings, the specifications usecbimstruction are non-traditional or developed maieor usually used to provide standard
specifications for green buildings. Thereforepateactor shall not be liable for the efficiencytbé supplied materials while he shall be the
guarantor of the efficiency of such materials inme of meeting the standards of green buildingsvéder, the contractor shall be liable to
the standards specified in the contract; such esd#signs, the materials used in terms of its gmpe brand name and so on. Thus a
contractor shall not be liable for negligence ligpif he applied the contract’s provisions evéhe failed to meet the requirements of green
buildings in the use of such materials. Howevetteims of the materials that did not meet the giméllings’ requirements, a contractor
may holdback it to avoid liability thereof.

On the other hand, misuse by subcontractor of Bpegiaterials may cause a contractor's liabilityne€Oof these cases
Chesapeake Bay Foundation, Inc., et al. v. WeyedaaeCo., No (5). In this case (First-ever LEEDtiplam certified building), the owner,
architect and contractor of Chesapeake Bay FoumdatiPhilip Merrill Environmental Center litigatetthe subcontractor (Trus Joist
MacMillan) of Weyerhaeuser Co seeking over $ 6 ibfilldamages.

Weyerhaeuser was the subcontractor that suppliedlglastrand lumber with the brand name ParalléoSlark Construction for
the roof truss system, columns, and beams—manyhaftmhad been exposed to the weather. Weyerhaalsgechose the PolyClear 2000
sealant. Within 10 years of the structure’s conipietthe plaintiffs alleged the weather-exposed dvelements experienced widespread rot
that jeopardized the structural integrity of thélding, leading to a risk to the structural integrof the building. It included allegations of
breach of contract and negligence.

This case demonstrates the risk of liability fadgda contractor because of the defendant sub-atatréault. It is the same
judgment under the Jordanian law, where Article8{76f the Civil Code stated that: “(1) a contractoay assign the work in part or in
whole to another contractor unless otherwise statede contract or if the nature of such work rieggh doing it himself. (2) The primary
contractor shall be liable to the employer”.

The primary contractor shall remain liable to timepéoyer in terms of a sub-contractor’s faults ais itaused by external party,
and an employer may claim against the primary eotdr for the breach of what it was agreed uporenTlit will be the interest of the
primary contractor to involve the sub-contractothia claim thereof.

2.4.1Reused and Repurposed Materials

Mohammed Adnan Bagir Al-Juboury, Commitment to Gumdy in Construction Contracts, Master’'s ThesishiBaniversity, Irag, 2007,
P41
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In construction concepts, there are reused andpeped materials, where the repurposed materiaystake the form
of renewing the existing building instead of builginew ones. The renewed material could be defisatie material that can be
re-produce itself within ten years of its produntisuch as wool, cork, sustainable cut wood andjthiek renewed materials
which would be typically harvested rather than begradicated.

U.S. Green Building Council's (USGBC) LeadershipEnergy and Environmental Design (LEED) rating egstfor Green
buildings has circulated a concept for recyclingtigh the following cases:

(1) Building reuse by keeping and maintaining tkisteng structures elements (walls, roofs and Jiles

(2) Building reuse by maintaining the non-structimgernal elements.

(3) Building reuse through — the objective hereirtd encourage the reuse of “construction mategaats products to reduce
demand on new materials (non-used) and reducethessreduce the effects related to non-exploksdurces processing and excavation.

Some believe that the use of repurposed materiaisad may be difficult for many reasohs:

1) Ambiguity of recycling plan.

(2) The non-structural elements, such as internaltijpeut and/or existing doors and the materials used
processing its parts could not be reused.

3 The estimation of salvage value of the repurposeterials may cause financial and logistic pressure

which prevents its inclusion in the project or ii@nned budget.

There are many examples of materials reuse in gifejeenewal. Often when a building is to be rengwihe internal and
external walls shall be removed in whole or in gart the structure shall be remained to be utilizethe building renewal and this may
include constructional, electrical and sanitary kgoin addition, it may include the internal finisf, windows, doors and paintings as well
as heating systems and its installation techniguesthe internal design and furniture. A contrasteell ensure, by using his experience,
first if it is possible to turn the traditional kding into green building. In other words is it gdde to reuse the remaining concrete or steel
structure as a base for the new building? Becanderithe law, a contractor shall be jointly liabligh an engineer before the owner for any
clear professional defects in regard of the tradél building green eligibility. Therefore, we seggthat a contractor should study carefully
the green eligibility of the old traditional buitdi before he decided to establish such a projextad liability.

In addition, owners may demand to reuse the ren@wreepurposed materials in the new buildings gieaforming the required
technical processes, so a contractor should béutareen contracting to avoid risk of liability.

24.2 Construction Debris
In general, worldwide the built environment usesssige amounts of raw materials. The demand for meaterials for
construction has gone up due, in part, to the grgwiemand in rapidly developing nations such asn&hnd India. This has had the
effect of depleting some of these resources asasgedriving up their costs. Then, thinking of aiilig Construction Debris began, as in
traditional constructions the old buildings are déisined and a new one is built. However, wherel staput the construction debris?

The Environment Protection Agency (EPA) definesc¢bestruction and demolition (C&D) waste as theridepenerated during
the construction, renovation and demolition of tmiys, roads and bridges*’C&D debris, which includes all debris from buildin
construction, renovation, and demolition, accodntsnearly 60 percent of total non-industry waseneration in the United States. The
creation of new landfills is an expensive endedhiat creates new environmental concerns. As istort, much of this waste is recyclable.
In 2006, California conducted a detailed studyhef €&D waste created throughout the state and echdk handling, which found that
approximately 74 percent of C&D waste was recyeaMuch of this waste can be recycled at or nearctinstruction site. Despite one-
third of the municipal solid waste stream, the eteshich waste is produced has outpaced recyefiogts. *

Typically, old buildings demolition is performed bpecialized contractors, by two methods:

First: random demolition by using heavy equipmerd aonverting most of the C&D wastes to the latglfiind the second: to
deconstruct the parts of the old building and t@dteantage of the old parts such as doors, windowssame electrical and sanitation works
and others. The way to take advantage of them wioelldy selling them at scrap markets and experrétiisn in reconfiguration and reuse
of old pieces.

Both methods have advantages and disadvantagesexameple of demolition advantages is much cheapdrfaster than
deconstruction. However, there are several impbdaadvantages with demolition, including largecamts of C&D waste being put into
landfills, large amounts of raw materials and epearged in creating new building components, andattmompanying green-house gas
emissions. In terms of advantages of deconstrycitidtas numerous benefits. First, the market &vaged/recycled building materials is
likely to increase due to the recent emphasis @mgugcycled building materials and reducing greense gas emissions compared with
demolition. However, deconstruction has severadliantages, as indicated; deconstruction is muaie timae-consuming than demolition.
In addition deconstruction works need specializdabts that perform such work properly to take ath@e of the reuse of each part of the
building.

Others managed the high cost of buildings and oattidns and the significant injuries that may efffpeople or assets because
of the defection or destruction of building, andrttausing large amounts of indemnity exceedindjabéity of the assigned person solely.
Therefore, the protection of both the damaged peasal the injury guarantor is necessary for letislentervention in terms of establishing
or enforcing compulsory insurance system agairestctil liability of the contractor and the enginess like as in other liability systems
such as compulsory insurance of civil liabilitysamg from the use of vehiclés.

Some believe that despite the current emphasigmmwiition, deconstruction has numerous bengfits.

! Baker M. , Cooley P., Levi M. , McLoughlin S. aBdchs S., Green Materials and Construction, clipThé Law of Green Building, ELI
PRESS, USA, 2010, p 227

2 |bid, p221.
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First: the market for salvaged/recycled buildingtenal is likely to increase due to the recent eagih on using recycled
building materials. One example is in the LEED ngtsystem, where building can obtain points by gisincertain percentage of these
materials in their overall building. Second, lesatenial waste means decreased disposal costs foersvand developers at the onset of
construction. Third, deconstruction reduces thelrieeananufacture new building components, theredwyehsing the cost of adding them to
the project and the energy needed to make thenttHzadeconstruction will create a large market shfmr recycled/salvaged building
materials, thus offsetting the greater cost of dstraction when compared to traditional demolitibifth: new markets will be created to
test materials for strength and salvageabilitylaigting/revamping the salvaged materials, and mexfend reselling these materials.

Another problem with deconstruction is worker safétederal regulations require that hazardous wastkiding C&D waste
such as asbestos, silica dust, and wood coverdd ledid-based paint, be removed and disposed openif&c ways. Absent special
reworking, such materials cannot typically be rés@onstruction workers exposed to these mateai@gsequired under federal, state, and
local ordinances to wear protective gear. This addke cost of removing these materials. In addjtdeconstruction presents higher risks
to workers than their counterparts in traditionahlition. While a typical demolition worker is peated in an enclosed cab of heavy
equipment while knocking down a building, deconstion workers are exposed to dust, as well asysafetblems from pulling materials
down and carrying them out of a buildii§herefore, both EPA and the Occupational Safety Hadith Administration (OSHA) have
detailed rules pertaining to the protection of vesgkand the removal of asbestos.

Since asbestos and lead-based paint can poterii@tigund on many different building elements sldfte deconstruction and
recycling, deconstruction and demolition comparaes well advised to implement a comprehensive waiedgram for all workers to
minimize the risk of injury and iliness. These $gferocedures should be implemented by owners,ldeges and general contractors.

On the other hand, a contractor shall hire skitedstruction and lifting workers with high or ordiy skills, either local or
foreign workers. Once a contractor hired them tedl $¥e liable for their default while performingeiih works. Should an agent have the
right to hire some workers; he shall be liable foeir defaults as he has contracted them. Neverbgelthey shall be subject to the
contractor’s instruction$.

Thus, the deconstruction process cope with theirements of green buildings, and therefore tenthéoneed to organize the
lifting and deconstruction within a legal framewpas well as to create a suitable atmospherectesfon deconstruction processes due to its
positive impact on the environment and in favogiefen buildings. So it is suggested the following:

1-Impose high fees on landfills, in order to encoeratj developers and owners of buildings to adegbdstruction.

2-Legally organize of the demolition process, i.dogting exclusive constraints for what to do anchdddeconstruct.

3-Legally organize of the deconstruction processeafdrcing constraints thereof.

4- Setting engineering bylaws in addition to lawslémonstrate the required procedures for constructiaterials reuse.

5-Organizing the reuse of deconstructed materiaierins of matching the specifications accordingtisitests as well as testing of
reused steel tension.

6-Organize the legal work conditions of deconstruttad lifting workers and issuance of the voluntamgnses required thereof.

7-Utilization of support provided by the green builgé codes in order to issue like legislations fguporting environmentally
friendly practices such as deconstruction and giogi credits for owners or contractors upon raogcbf construction materials.

Deconstruction process copes with green buildiftmwvever, since contracting conditions on deconsitocand its details
cannot be controlled, as mentioned above, we wéddhcomplete contracting conditions related tiniftand deconstruction. Thus, we
suggest adding general principles to legally oramstallation and deconstruction.

It is also suggested that the government shoulita@it a large area, such as free zones to be ttlita selling recycled
construction materials to encourage owners, caatreand engineers adopting deconstruction instédémolition. Further, they can reuse
such tested deconstructed materials in the newlihgs.

It is important to study the subject of demolitiand how to deal with in green buildings, becaesggslators in most countries
give the right to unoccupy the real-estate forghepose of construction under specific conditioftserefore, it is expected that these laws
would encourage owners to claim for the evictiorthefir old buildings and build new green ones anthea same time take advantage of
their old buildings debris.

For example, Article (9) of Landlords & Tenants @ahce no. (14) for 2013 stated that: “A real &staay be evicted for the
purposes of construction, rebuilding or demolitiorer specific conditions”

The Egyptian legislators regulated, under Artid@)(of Law no. 49 for 1977, the demolition of nasidential buildings for the
purpose of rebuilding and in the events of dilafgdebuildings under specific conditions. For exampi case No.1025, Hearing (2/4/2000):
“the Egyptian Appeal Court decided that owners @i-nesidential leased buildings may demolish theildings, even if it is sound, for the
purposes of rebuilding for expansion either by rmbttonsent with tenants or by providing the altéwes stipulated under Article (49) et
seq.?

3. Guaranteesfor obtaining Green certification

3.1 Obtaining Green certificate for a new Building

Although a contractor has an essential role ininlstg LEED certificate, the construction phase untlés certification
involves preparations and limitation for the LEEBtian plan. Where a contractor shall, under LEERtifieate, use environmentally
friendly construction materials as well as to pregthe site of building at minimum impact on watr, soil and undergrourfd.

Therefore, a contractor shall not intercalate himse ensure obtaining LEED certification or anyhet certificate as such
specifications are assigned to the architect wisigds the project. Thus, a contractor shall nagritétled to control the buildings design and

PRESS, USA, 2010, p 232.

' bid, p234

2, Alawdun, S. (2004), Liability of Consultant Engérein terms of Civil Issues in Construction, MunishaAl-Ma’arif, Al-Eskandrieh,
Egypt, P 196.

3Atieh, A. & Shafeeq, W. (2014). Building & Demobti Law with the Egyptian Appeal Court, Nas for Redtions, Cairo, Egypt, P 86.
4Frattari, A., Dalpra, M. & Salvaterra, G., (2012he role of the general contractor in sustai@apeen buildings: The case study of two
buildings in the leed certification in Italy, avatile:
https://lwww.researchgate.net/publication/292400T8i&_role_of_the_general_contractor_in_sustainabéeng buildings_The_case_study
_of_two_buildings_in_the_leed_certification_in_ytélFebreuary 20,2017)
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matching them to the green buildings upon the rsgakthe owner. Because it would be in the faviathe owner to deal with more than
one guarantor. Obtainment of green certificate ¢dnd guaranteed by both the contractor and theagtarof the contractor which may
extend the liability of the contractor as there randtiple damages parties. Therefore, a contrastiould be aware of such risk and avoid it.
Given that the owner shall be entitled for damaféke contractor failed to obtain the “green biilgl certificate”, (for example losing
expected credits, increased operation costs, &tc.).

In green buildings, in order to ensure the propeely work implementation by all parties, the watyaprinciple has been
positively activated more than what is adopted bgstruction contracts, then green buildings cedtfs appeared which represented a
guarantee instrument as it acts as a performaned pmvided by a contractor or implementers to dlmners or by the owner to the
implementers of green construction works or by awrar implementers to the governméntt could also be covered according to the
general rules (provisions) if an engineer or a k@mtor or developers of green works failed to penftheir assignments. Should this be the
case, a guarantor shall perform the work or theajg shall be attached and the work shall be pedd at its expense, according to
Article 967 of the Jordanian Civil Code “A creditaray claim against the principal obligor or agaitiet guarantor or may claim against
them both” therefore, the green performance bomdbdee strong guarantee for the treatment of faibyr green buildings implementers.

Therefore, it is recommended that a contractor Ishset forth that he is excluded from liability awgt any risk related to the
green building certification or the energy effiaignsince any failure in this regard shall be degmeonsequent damage. Thus a contractor
should verify to prevent his liability against teesamage3.

In some cases, the owner may ask for green cattidit based on specific classification, thus a remtor should add to the
contract an explicit provision states that the torsions delivery is not constrained to the cexdifion as it may be delayed by the agreed
party. Otherwise, if such provision is not addedht® contract, the project delivery could be detbgad then the owner may be accounted
for the attachment of accrued payments. The caotratiould also avoid any explicit provisions by tbwner enforcing the contractor
waiting until the green certificate is issued.

And that certificate shall be issued after the cletign of constructions works and after occupatignowner, where it may
extend sometimes to several months. Such delaylsagipdy in particular for measured and verifiedigaed projects, as construction works
performance shall be assessed according to LEEfiaation criteria or conditions after occupatidherefore, the contracts’ provisions
should include payments conditions to avoid anyyi payables. For example a contractor may natedes bind the achievement of
green certificate to the basic completion of agrbjWhich means that the final payment shall motdbeased until a long period because the
green certification condition has not been achieleihg 18 months from the completion of the prbjec

Green certificate could not be obtained becaugbefailure in meeting some of the required condgi and then it could be
obtained after amendments. In absence of Jorddeggsiations related to the constructions, we steyl on Article 785 of the Jordanian
Civil Code, and then we can measure the failurebtaining the green certificate to the defectedlémentation which can be repaired.
According to this article, the owner may notice tlmntractor of repairing such defects. In greerdings, this article could be used to
measure the failure case of repairing defects wbéersed the failure of owner to obtain green deati€. This article, however, set forth a
reasonable period thereof. For instance, the riegadf complete A.C system requires longer peribtme than a single A.C system for a
part of a building. Of course, should the achievenoé green certificate be impossible, and thenptiigod would be superfluous. Thus, the
owner will terminate the contract immediately

In other cases, a failure to obtain a green cestié could be attributed to the inexperienced eotdr, thus the owner may apply
to the court to get permission for commissioningr@en building specialized contractor to compléterages or repair defects in order to
obtain the green certificate. Of course the otleatractor shall complete the work at the expenstefirst contractor according to article
785 of the Jordanian Civil Code which stipulateatitithe employer may apply to the judge for thaalation of the contract or for leave
to himself to engage another contractor to complegework at the expense of the first contract8hduld the choose to perform the work
through another specialized green building contractipon the approval of the court, the constamctiontract with the alternate contractor
shall be subject to the same conditions of achgegieen certification stated in the contract betwise® owner and the first contractor or the
construction under the green criteria or accordingpecific code. As the owner cannot get constnaf higher specifications or quality
than those stipulated in the original contract. Bwener may not obtain more specification than wisastated in the contract as the
contractor will object according to unjustified mmment. Therefore, the owner may obtain more $jgation than what is actually
specified in the contract, if the cost of the set@ontractor is the same as the first, for examible, contractor may provide some
amendments in addition to the commitment of thgioail one free of charge, or the owner my pay ifferénces.

According to the decision No. 85/313 issued by Jbedanian Cassation Court on 18/5/1985 relateitheqperformance of a
construction contract, where it has been agregzbtform a construction according to specific scheared layouts however his work was
defected and incompatible with the contract’'s pmris. The court indicated that “the building consted by the defendant did not meet
any technical specifications and that the buildshgll not afford any more floors and contains meagstructional defects and violations
conditions and such defects or violations shall metrepaired unless by demolition of the buildiAgd given that Article 785 of the
Jordanian Civil Code enforced the contractor coteptlee work in accordance with the conditions ef ¢lontract, and If it appears that he is
carrying out what he has undertaken to do in acti#Eemanner or in a manner in breach of the ageeeditions, the employer may require
that the contract be terminated immediately i§itmpossible to repair the work. In addition, adbeg to Article 786 of the Jordanian Civil
Code “The contractor shall be liable for any lossi@mage resulting from his act or wofk”.

NASBP & SFAA, (2011). Performance Bonds on Greeilding Construction available: http://www.nasbp bftylarch 25, 2017)
2 Shapiro, S. and Cheatham, C. (2010), Emerging L@&fepter14) The Law of Green Building, ELI PRESSA. ., p 368.

Perkins, M.( 2009), Green Building Risks Contrastomust monitor green contracts, Legal Commentaryailable
https://www.consensusdocs.org ( May 16,2016)
4O’Connor, H., (2012) Architect's Professional LiakiRisks in the Realm of Green Buildings, Reséhdournal www.perkinswill.com /
VOL 04.02, available: https://perkinswill.com (Esmber 5, 2016)

Perkins, M.( 2009), Green Building Risks Contrastomust monitor green contracts, Legal Commentaryailable
https://www.consensusdocs.org ( May 16,2016)
® Abu Al-Basa,l A. Constructions Contract and Supphder the Islamidigh and the Jordanian Civil Code, PhD thesis, Unitgrsf
Jordan, Jordan, P 149.
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3.2 Obtaining Green certificate for an old (exigliBuilding

Although green buildings represent the next stddriitdings, the current status shows that mosidings are not green and that
such buildings will remain for the coming years.véwer, typically, the improvement of energy effiudg of the existing buildings involves
what is called re-adaptation which may include gréng from structures installation to increasesuiation level in the building.

Day in and day out, buildings, industrial sitedjoafs, campuses, government facilities and resielerse and waste a colossal
amount of energy. Energy is wasted in the way 8iras are constructed. For example, without sirbpleefficient insulation techniques,
far too much hot air enters structures in the sumane cool air in the winter. As a result, Air-catiwhing and heating systems must run
longer and consume much more energy than necessargintain comfortable temperatures. Many existtructures have old, inefficient
boilers and heating and cooling equipment. Lightimdargely through the use of incandescent bulb&hlvconsume large amounts of
electricity and threw off heat, warming up buildénp the summer and increasing loads during pesdtred demand times. Even the way
structures are oriented is generally with compietfference to natural factors, such as passiVar stesign, overhangs, and natural light
harvesting, many structures can have some fretrighnd heat and reduce the amount of heat gatreisummer, further reducing heating
and cooling load<.

Thus, a contractor should be fully aware of hoveaavert the traditional building into green builgiand to know how to deal
with its defects before contracting. Otherwiseshall be liable for its failure.

4. Delaysin works implementation

A contractor shall abide the performance of thekwas agreed in the contract within the determinaribg. According to Article
782 of the Jordanian Civil Code the parties shaltldse the site, type and quantity of the contesuct the performance method as well as
the time required for completion of the works. Téfere, a contractor should abide the performanagooks within the specified period.

Completion period represents the core commitmentafacontractor in terms of the required projectimeline since the
commencement date. If the contractor is asked tioqoe other duties within different periods, he lsldetermine such parts in a separate
annex. In addition, he shall accurately determiireegeographical constraints for each part to aanidambiguity. Thus avoid the ambiguity
of parties' responsibilities in case of deliverthg owner some of the accomplished works.

Usually, the contracting timeline should be spedifihowever there debating issue: what is the ideci§ the parties did not
determine a period for the completion of a conffraMay a contractor perform the construction wakyg time he wishes? Indeed, there is
no explicit provision in the Jordanian Legislatiomkich dealt directly with such issue. Howeveraih cases, the court will consult an
expertise to know the required period for the catiph of the construction works, and to decidecdbatractor delay is reasonable or not, so
a judge could decide cancellation, or compensdtomlelay or both either in absence of any relgeision according to Article 202 of
the Jordanian Civil Code: “Each of the two contregparties shall be obliged to carry out the cotg®f the contract in such a manner as to
achieve the lawful purpose thereof’. However, theswisions are insufficient, as in the absencgreen buildings related regulations a
judge might assign a traditional engineer as areexpghom his experience would be inaccurate andiniéd to contradiction for a single
case if it is assigned to a traditional engineea green building specialized engineer.

4.1.Delays in work commencement

A contractor might be delayed in his contractedknasmmencement, which raises his liability. In thitiation, the owner and
the engineer provided the contractor by all theriges, approvals and schemes, etc required theisedlly, in traditional buildings, a judge
examines if a delay by a contractor will adversaffect the owner, so a court may decide to reqthieecontractor to complete the work
within a reasonable remaining period without cdatieh and compensation, otherwise the court stedide cancellation or compensation.

However, the employer is not obliged to wait foe #nd of the agreed period of work completion ® his right in the demand
of in kind implementation of work or cancellatiorittvcompensation in both cases. And even, if hes ¢ee contractor delayed in the
commencement of his work so he could not perforsnalirk on time, he may take measures that guarargesaim without prior notice for
the contractor until the end of such perfod.

Should the implementation period be ineffective #relagreed period elapsed and the owner demandedricellation, then the
court may decide to provide the contractor a chdaceompleting his works and in such case thereohtwill continue effective but the
owner shall be compensated for delay.

The commitment of a contractor to perform his wshiall be subject to the agreed period specifiethéncontract. However, if
the period was not agreed, the contractor shadleatn perform his work within a reasonable peribtine according to the nature of work
unless under a force majeure, sudden accidenthirdaparty’s lapsé.

In an action case before the Egyptian Supreme Cthatcourt decided that: “the contractor shalli@od an outcome upon his
commitment to abide the agreed period of time. \Whke proof by an employer of the violation of attactor of such obligation shall be
deemed a proof of liability. So the contractoridgble even if he proves that he has made his Iffest ® implement his commitment.

4.2 Delays after work commencement

Among common mistakes of green buildings contrpotsiding insufficient periods for implementationhereas upon delivery
delay on time, such delay shall be the liabilityaafontractor.

However, a contractor cannot avoid liability of @elunless he proved an external liability such dsree majeure or a third
party’s lapse or an employer lapse in terms of iing the required materials or upon the amendroéntaterials specifications thereof or
because of payments deldy.

Alteration of specifications may be considered amal thing in the contract due to such particulizdkof construction works
and because of the different conditions that magttur during implementation. Where these works matybe completed in a satisfactory
manner only through recourse to commands transtoreyao as to avoid any errors or deficiency isigle or drawings or BOQ, and also

1 Howe, J. (2010). Overview of Green Buildings , (Biea 1) The Law of Green Building, ELI PRESS, UDA,

2 Fucci, F., (2010), Energy Performance ContractongBiuildings, (Chapter7). The Law of Green BuilglifELI PRESS, USA, p169
Bdah, M. (2014). International Constructions Caats, First edition, Darulthagafah for Publicatians! Distribution, Amman, P 123.
“Ajeel, T. (2016). Al-waseet in Construction Conts Dar Al-Sanhoory, First edition, Beirut- Leband® 149-150.

® Abdelgadir, I., (2001), Construction Contract, B&Alfy, Egypt, Al-Mania, P 115.

®Shanab, M., (2004). Explanation of Construction t@amis, Munsha’at Al-Ma’arif, Al-skandrieh, P 12@4L
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may need to add the emerging business achievergotish interest for the implementation of the pajlined ug.

A green building delays could be also attributethiinexperience of contractor in terms of somestraction materials, as such
materials could be insufficient or unavailable vbject to high demand or locally unapproved. Whietpuires being imported and so needs
extended time therefore will need additional timetipply than what is mentioned in the contract.

Further, there are some materials that need Igueygods than usually required and the contractor av@rlook such additional
period, so he might commit a fault of delay. Alsone materials might need a special test differleah tthat time required in traditional
projects, such as quality certificates and othEngre are also some post performance tests totdlglisked after the completion of specific
works to verify its green specifications and of @it needs longer time.

Contractors should avoid explicit provisions retate their liability against any replacement castsny practice incompatible
with green buildings criteria if the mistake wasribtited to a defected design or wrong selectiomaferials or equipment by a designer
engineer or supervisor which did not match greeildings criteria. Indeed, a contractor should askdemolition and rebuilding of such
works. . So it is important to state clearly in ttentract the contractor works and the extent sfregponsibility for the implementation of
these actions in detail in order to protect hinmfrecarrying extra responsibilities .

However, the issue is: if the contractor lags ie itnplementation of works and the specified tine midt elapse, what shall be
the judgement? The answer should be of two parss, if the contract included a schedule and times thereof, a contractor shall be liable
for any delay thereof. As we can refer to ArticB27of the Jordanian Civil Code which stated thateace, type, method and time of work
performance should be described as well as itwaiice.

The second part is concerned with the absent adgeeof project stages from the contract and jusbraract provides for total
period only. So by referring to the general pramisi and according to the common custom, there gdhmila standard reasonable period.
And still there would a question what shall thegediecide in terms of a reasonable period, ig i fgreen building or traditional building?

5. Deter mination of Obligation and itsrelated risk in Contractual Liability

The Jordanian legislator relied on a general piorithat provides that a contractor shall be lidbtehis act and practice against
any damage or loss because of his default or WeolafTherefore, it is a rigorous contracting lidtigilwhich cannot be avoided by the
contractor through proving absence of default eorér This is the aggravating contractual responsibilityich cannot be denied by the
contractor to prove lack of fault or negligencehis part. The exception is if the damage occurrgeltd an accident that cannot be avoided
according to the rule (everything that cannot bgidad cannot be ensured).

Originally, the contracting liability provides fthe termination of obligations upon the implemeotabf the contract. However,
the legislator has violated this general principleonstruction contracts by extending the perimdtén years starting from the delivery date.
3

The green buildings contractors should have comp&perience of the risks related to green buiklirgnd even they should
have the experience in terms of such risk manageamehto determine their obligations accurately exulicitly to avoid liability.

Given that the contractor and the owner enterea antontract, the liability of a contractor shadl dften a contracting liability.
Should the contractor violate any provision of diidigations, the owner will upon a prior notice dkk contractor to terminate the contract
or to claim for compensation or both.

Therefore, there is a risk related to those cotdracwho implement the green buildings constructimrks under the form
contracts. So, the contractor should never relfoam contracts, as form contracts are written @eleric basis and not specific to a project.
However, form contracts can serve as an outlirais® issues and to be customized to the neeti€ @iroject. Each project is unique, and a
form contract has not been developed that addréssesecessary issues of sustainability.

Although the American Institute of Architects (AlAye including supplements regarding sustainabfestoaction and design,
there is no general consensus given their evolirigre, and there are no generally accepted foreseptly availablé.

For example, irSouthern Builders, Inc. v. Shaw Development ® the owner failed to receive tax incentives becaheeproject did
not achieve LEED certification in a timely mann&he owner sued, asserting that the builder wasractially required to construct a
project that achieved LEED Silver certification. wiver, the parties relied on an AIA A101-1997 StaddForm of Agreement between
Owner and Contractor as their general contractchivbontains no language with respect to LEED orathgr green building rating system.
Although the parties eventually settled out of ¢otlis case demonstrates the importance of degétinontract that clearly states what party
is responsible for achieving LEED certification.

Thus contractor and subcontractors should spedciturately the provisions related to their obligaicand determine their
assigned works.

According the well-known rule "pacta sunt servandaice the contract contained the performance ettntractor of specific
work; he should be able to perform. According téidke 786 of the Jordanian Civil Law: “A contractsinall save his act or practice against
injuries or losses either by default or by violatid'his means that the contractor shall be liablndf he did not commit a default or a
violation. The contractor failure to implement aaay delay in implementation or faulty implementatiof his commitment that caused
damage to the owner, the responsibility of the ramtbr arise unless he proves that such damagedweat® foreign cause.

If we enforce Article 786 on the obligations of eeen building contractor, given that it is stipathtin the contract that the
building is green, the contractor shall be resgaasio achieve the green building criteria. Givhattthe green buildings is respectively
recent technology, thus the contractor should rpeet to see it efficiently work, so he might bénarable to the owners’ risk of injury.

Among the main features for green risks managemeeptired by the contractor (as in the traditionsits) is to expect the risks
related to green buildings contracts, so he shimaldde it in the contract and to determine theegtional clauses of such risks and whom

L Al-Khaza'lih, Sh. (2016). Orders Difficulties inBDIC Contracts, Dar Al-hamid for Publications, P 25

2Assarhan, A., (2013). Named Contracts, Dar Thahaffmman, Jordan, P 55.

3Mohammed Adnan Bagir Al-Juboury, Commitment to Guaty in Construction Contracts, Master’s ThesisyiBaniversity, Irag, 2007, P
68.
4 Baker M., Cooley P. , Levi M. , McLoughlin S. aSdchs S., Green Materials and Construction, cipThe Law of Green Building,
ELI PRESS, USA, 2010, , p 239

® Southern Builders, Inc. v. Shaw Development, LL@cdt Court, Somerset County

Maryland No. 19C-07-11405 (filed and settled in 2007)
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should be responsible for. Parties should alsoaéxphe concepts and terms of green buildings sgctustainability, green certificates and
high quality performance building.

The contractor should avoid liability related tefalilt by stating that the owner should be liabp®ru providing him with
specifications and action plans, as the contrasttould perform the green building according to ¢hgsecifications and plans approved by
the owner or his consultants. Thus, the contrattall not be liable for any defects related to sspécifications or plans.

On the other hand, the commitment to the greeer@itwill represent a principle of the code of cactdand then the architect
should morally abide to implement and apply theimirm requirements of green buildings criteria givenbenefits for individual and
society. After taking hold of this standard morahpiple, it is expected to convert these ethicégs to legal rules of green binding .

Generally, a contract represents the main sourtielility of contractors and construction companés they might be vulnerable
to the risk of contractual liability during the grebuilding project which includes the followiRg:

1. Failure of green systems to achieve what is expetitieing its age.

2. Failure of the systems to reach the promised lelveEED certificate.

3. Wrong installation of green building systems

4. Losing expected tax credits or loans

5. Failure to adapt within the planned budget oretiwhich caused higher costs compared with expected

costs of green building.
Whereas, in terms of liquidated damages accordinthé Jordanian law, Article 363 provides a cotmdllscompensate for
damages caused under contractual liability at theshvalue of such damage without including profit

6. Contractor Under standing of hisobligation

Consent on the work assigned to the contractorinegjaddressing such work in the contract or atleabe addressable. This
shall be through determination of work nature, sasmew construction or reconstruction. Howevedregking the work is insufficient.
Thus, it is necessary to show the description akwth the assigned work is a construction, theurebf construction should be described.
On the other hand, the work should be address#tkinontract itself or to include in the contradhiaguage that allows addressing of such
work in the future?

The risk of green buildings is much greater thaditional buildings, and then the contractor shaufdierstand such new
obligations. In some cases, specific certificamsa be required such as LEED certificate. The awnay ask the contractor to assign the
type of certificate which will be adopted therelof.case the building failed to achieve such cesdif, the owner shall immediately litigate
the contractor. Therefore, the contractor shoultstraint his assignments in terms of green builgirgject to avoid unexpected shortages
liability. *

The contractor should understand the contractiryigions related to project delivery, since in ttiadal works (Design —
Bidding — Construction) the project relies on plans specifications. However, many green contiactade some language or expressions
that assume the contractor liability in terms af tmplementation of the project according to tramdards stated by the contract. Therefore,
a contractor should be careful against all coritrgaisks and liabilities related to green buildidg

The contractor should also decline blind implemgotaof the owner's unreasonable demands, sincengbeiildings require
additional liabilities in addition to his commitmteto achieve concrete traditional building. He &ladide to achieve the assigned green
codes and certificates. Thus, in case the owneradded cost reduction or materials replacement wlitbaper and lower efficiency
materials, the contractor should explicitly objectdecline implementation of such works or givihg bwner a notice. In all cases, should
the contractor perform any harmful works that migbld green certificates, even upon the owner’scadthe contractor shall be liable for
future damages thereof. Because the owner is imexpe in engineering and the contractor shallviolate architecture principles in
general and green building principles in particular

A contractor may commit another major mistake beeauwe did not understand the language of the antra green contract’s
language might be very professional and it might the contractor into material mistake because idendt understand its detailed
commitments accurately. On the other hand, theulagg of the contract might be broken, ambiguousbscure. Further, if the contractor
relies on traditional form contracts as it shoudgresent just a general framework of green buikliogligations. If the green building
contractor abide to such general obligations he beapme liable for additional obligations on greeiidings.

Thus, a contractor should understand accuratelgrien contract in particular when the contragesebn traditional provisions.
He has also to identify new innovative technologi@sed in green contracts which its future riskd @roblems are not yet accurately
recognized. There are some new issues which thieactor should take care with to avoid the whoddility. For instance, the roofs of
green buildings are actually completely green bpgisophisticated plantation and irrigation methddswever, such developed methods
might cause further liability on the contractor &ese of adding large quantities of soil so the lwedrs large weights and then become
cracked. Also the contractor might be liable fotavdeaks due to green roofs irrigation which imtmay lead to multiple damages. Then
the contractor will claim for the liability of thengineer due to design or materials, and the eegimid claim for the contractor liability and
S0 on.

The traditional rules for buildings are set forththe civil laws and building bylaws, and sometinpesties may point to the
liability related to specific standards such as IEIZzontracts. However, in green buildings, it needsticular laws, in addition to the
traditional laws, usually, specific standards ade®or typical codes such as LEED certificatehied&CC code or other codes.

In public construction projects contracts the cactiors’ licenses require an approval issued byrtéicpkar authority to proof his
eligibility for the performance of such construetso If the contractor could not complete the cestfon procedures but he could obtain a

Perkins, M.( 2009), Green Building Risks Contrastomust monitor green contracts, Legal Commentaryailable
https://www.consensusdocs.org ( May 16,2016)
2 Buckner Company, (2010), Liability Exposures foe@mn Contractors. Available: http://blog.buckner.qdmarch 3, 2017).
% Shanab, M., (2004). Explanation of Constructiomi@xcts, Munsha'at Al-Ma’arif, Al-skandrieh,, P 73-
4 Buckner Company, (2010), Liability Exposures foe&mn Contractors. Available: http://blog.buckner.qdsarch 3, 2017).

5 Perkins, M.( 2009), Green Building Risks Contragstomust monitor green contracts, Legal Commentaryailable
https://www.consensusdocs.org ( May 16,2016)
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license, he shall be prevented from practicing tansons. Further, a license shall be cancelléttifs been issued upon false information
or if it is in violation to the Construction Conttars Association. The contractor shall be entifieda license if is a member of the

Jordanian Engineers Association and holding a usityedegree. Therefore, there is a need for aalad legislation regulates the licensing
procedures of green building contractors, so needlitation is granted unless in the presence dfiafiged contractdr .

Moreover, in light of great expansion of green i), the Jordanian National Building Council shibisisue a special Jordanian
green building code pursuant to Article five of thewdanian National Building Code No.7 for 1993 &mcdamendments. Upon the issuance
of what we suggested of green building code, allsipervising and licensing departments of suck aodccordance with Article 5/g of the
Jordanian National Building Code as well as thérimsions thereof in particular those issued punsta Article 8 of the same code: “ All
Ministries, Government Departments, Official andRulnstitutions, Municipalities, Public and PrigeShareholding Companies, Jordanian
Engineers Association, Jordanian Construction @giars Association and the Engineering Offices @othpanies Body shall have to act
in accordance with the provisions of this law aakktall necessary measures to this end with duendgdrsce to the provisions of Article 11
of the Jordanian National Building Code No.7 foB29

There is no doubt that green buildings have its-tnaditional mechanisms, but given the lack of exignce of Jordanian
constructions companies, it would be normal to fdifculties while establishing large green builds, then there should be resorting to
foreign green construction companies. However,chat?4 of the Jordanian Engineers Associationledtib the foreign green construction
companies to work inside the kingdom. This Artideinsufficient for introducing foreign green ctmgtion companies. Hence, such
companies should be treated upon special regutatiorinstructions that enforce foreign companietram Jordanian staffs of engineers,
labors and.. etc.

7.Conclusion

As seen throughout this paper, basic principlegreén buildings contract may significantly coincidith those of traditional
constructions, however they totally defers in tephgetails such as material used and guaranteexbfaining green certification. the lack
of Jordanian legislations dealing with green buigi construction and the contractor desire to egiteen building contracts require
definitely detailed legislative and contractual gessing, in other words, green building shall ehgmgal protection and the contractor shall
take care upon conclusion of the contract to ineladl the provisions that ensure the integrity effprmance and to avoid liability as
suggested in this paper.
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