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Abstract

Around the world, increasing numbers of developing countries are investing in space-related
technologies, seeking partners for space projects, and even constructing launch facilities. Those
countries must overcome many hurdles to benefit the space independently for their own security
and to make significant contribute to peaceful activities such as discovery of space, even if they
use the advantage of turning up late in space studies. To see the concern between science and
technology and space science and its technology within a country, it is sufficient to take a look at
Research and Development (R & D) investments supported by realistic policies. Incipient coun-
tries must consider the importance of international cooperation with experts and powerful cor-
porations, to share the risk and cost and to create synergy, rather than following and copying the
initiators in discovery of space, they should be able to develop new technologies and creative so-
lutions with increasing international actors and projects, and be prepared for future with flexible
and sensational plans. Turkey took important steps within the last 20 years but these efforts could
not attain desired results yet. Turkey gained a position as satellite and satellite sub-system de-
veloping country in the world classification of active countries with initiated space projects. Be-
sides not having sufficient space industry within country, most important obstacle towards Tur-
key is undeveloped social consciousness in this field.
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1. Introduction

“Someday mankind will walk on skies without a plane, go to planets, maybes@vens messages from the
moon... Our duty is, not to stay far too behind Western countries in this m#ttétatiirk’s Visit to Eskisehir
Aviation Regiment1936.

Initially, spaceechnologystartedasthe raceof two superpowersyhich now becameoneof the mostimpor-

How to cite this paper: Yilmaz, S. (2016). Space and Turkey. Open Journal of Political Science, 6, 323-337.
http://dx.doi.org/10.4236/0jps.2016.63029



http://www.scirp.org/journal/ojps
http://dx.doi.org/10.4236/ojps.2016.63029
http://dx.doi.org/10.4236/ojps.2016.63029
http://www.scirp.org
http://creativecommons.org/licenses/by/4.0/

S.Yilmaz

tantissuedn othercountries’agendaAfter World War I, whenunrealisticspaceprogramsin USA facedwith
truths, it lost its enthusiasnasthetime wentby. This enthusiasnpeakedwith USA PresidenfiohnF. Kennedy’s
goalto sendahumanbeingto spaceanddiscovemewworlds,also,RonaldReagan’sStarWarsProjectsin 1983.
In fact, with the conclusionof the spacerace,U.S. governmeninterestin lunar missionswanedafter the early
1970s.Sincethe Apollo era,NASA's budgethasfallen by about50%. At the PostCold War period,attentionon
spaceprogramsdecreasedrootcauseor thisis humanlife increasinglydependingon spacestationeccapabil-
ties especiallyin communicatiortechnologybut becausef beingcostly, public opinions’ sympathydecreased
(Putrich, 2008) Expectationgturned towardsto communicationforecastand accurateestimatesfor military
fields ratherthanto be colonizedin the space Commencedn 1960's,spacestudiesnot only markedan erain
communicationfootageand guidance also enabledmysteriesof universeto be revealedor to interrogatethe
revealedonesvia vehiclessentto the depthsof the space Developmentn spacestudiesincreasedn 1990’sand
revealednew tendenciesSpae providel an asymmetricaladvantagdor supply of technologicalability to en-
surenationalinterestsandfinancial powerto coverbig expensesThereis a needfor vehiclesin spacefor com-
munication,guidanceandgatheringinformation.Spacestudiesareincreasinglyimportantfor Turkeyto develop
hernationalpowerin amoreindependentvay for the future military scenariosaswell ascivilian requirements.
In this article, after determiningthe situationof importanceandplaceof spacestudiesin world, we will invest-
gateTurkey’sstudieson thisfield.

2. Space and Space Studies
2.1. What Is Space? And It's Importance

Spacegeopoliticsis an undiscoveredioctrinearea.Spaceoffers its own limitations but also surprisingoppa-
tunities. Whenwe talk aboutspacewith generaldefinition we are talking about a space 1t above from
earth but this starting line is henger propefor space vehicles to work, in this place physics (Orbital Mecha
ics) steps in. Generally, air and space seem like continuation of each otherlachost of the strategiesan
lyses the ternfaerospackis in use. Today, space and air are acknowledged as a whole, this area named as
“aerospace Events in world and its surrounding atmosphere happening in boundaries ahduthere arani
ternational laws to regulate this area. The area beyond spza®ésl asouter space Space starts at the above
of atmosphere and continues to infinity. However, in practice, spaceaarsatéllites represents beten 90
miles and 22.300 miles altitude. Space vehicles categoagesatellites in orbit, earth stations in contact with
satellites, bases oriented to perform space duties, cormation facilities and other ground systefR&/! 3-14,
2005). Considering for air vehicles’ aerodynamic rules to flm@gphere means the highest altitude for vehicles
to fly. This altitude is between 100.00020.000 ft. 9% of air mass creating the atmosphere is below this alt
tude. The lowest altitude for a satellite to fly is 150 knt thaccepted as the spaces lowest altitGderently,
over 880 satellites of 50 countries are active in spacee&baltitude an elliptic orket satellitecan passover
groundis 129km (Yilmaz, 2001).

While the United Statesremainsthe leadingactorin spacetoday, it faceschallengedo its future supremacy
from both Russiaand China. Russiaremainsthe secondmost capablespacepower, next to the United States,
andstill leadsin a numberof categoriesWhile currentlywell behindthe United StatesChinais alsoemerging
as a significant spacepower. Chinais committedto a major expansionof its programof humanspaceflight,
commercial,scientific, and military capabilitiesas well. Many US military analystsassumethat China will
eventuallydevelopa major spaceweaponsprogram,due to what one expertcalls “strategiclogic” (Gouveia,
2005) Europeasawhole alreadypossesses ariety of spacemeansthat canbe of significantmilitary value.
Spacewasat onetime the soledomainof the wealthiestdevelopedcountries But the last coupleof decade®f
the twentiethcenturyandthe first decadeof the twenty-first witnessedan increasen the numberof countries
with statesupportedspacegprogramsNo fewerthan25 developingstategpossesactivenationalspaceprograms
with provenindependentaunchcapabilityor concreteplansto achieveit soon(Harding, 2013)Exampledike
Irag, Bosnia,andLibya are proving to despairof countriesnot usingspace Consideringits geographicapos-
tion, locatedbetweencrisis in world, Turkey took considerablestepswithin 20 yearseventhoughit is late and
slow.

In someresourcesreabetweenearthand sunis namedas “low-slung spacé; vehiclestrajectorymovingin
this areacategorizedy their height,slopeandshape Theidealtrajectoryfor Turkeyis groundcoherenbecause
it givesaccesdor all of its areaof interest.Active communicatiorwith polarzonecanbe providedvia placing
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elliptic satellitesin orbit. Countrieslike USA and Russiawho hasinterestin this area,useit. Low groundtra-
jectoriesare adoptedby establishmentsuchas Iridium and ORBCOM to provide commercialaudio and date
communicatiorserviceslIn the low groundtrajectory,becauset is impossibleto containa wide areawith one
satellite;manysatellitesmustcreatea “constellatiof.

Although, at the beginningof the spaceage,the spacediscoveryprojectswereonly in Russia’sandfew de-
velopedcountriesmonopoly;spacebecamea more democraticplacewith othercountriesdesireto studyin this
field. Thisis aconclusionof technologicaimprovement@andpolitical changesn globallevel. As the countries’
spaceprogramsimprove, more financial resourceswill be providedfor spacescience,spacetechnologyand
spacediscovery programsand consequentlynew faceswill be involved to spaceclub. The United States
representaibout80 percentof worldwide public expenditureswhile it is responsible€for almost95 percentof
military spendingon space(Pasco, 2009 Eachyear,38 billion of 50 billion of globalexpensesnadefor space
studiesare coveredonly by USA. While the competitorsof USA are Chinaand Russia,The EuropeanUnion
aimsto improveits long-term spacecapability. ChinaandIndia areincreasingheir investmentgor space Ma-
laysia, Thailand,CzechRepublicand Colombiaalso establishedheir spaceagencieslUSA’s main launching
and control systemsare locatedin KennedySpaceCenterin Florida, CapeCanaveralStationand Vandenberg
Air Basein California. Europe’sAriannerocketsarein FrenchGuianain SouthAmerica. Russiahasa space
centerat BaykonurBasein KazakhstanlntelsatprovidesUSA'’s spacesystemsommunicatiorand Europe’sis
providedby EuropeSpaceOperationsCenterin Darmstadt.

2.2. Space Studies

Journeysincluding humansto go beyondthe earth,to new discoveriesandto searchfor otherliving areasare
right aroundthe corner.Currentexamplefor this, Rosettaspaceduty performedwith internationalcooperation

by EuropeSpaceAgency(ESA). Japan'sHayabusaapace vehicle took on a similar duty and startegbitrney.
USA continues to work oto send catcloring meteors duty to space. China and India, continues to going and
landing activities on Moon and Mars successfulfygure 1 shows that Chinese researchers examine the
scorched Chang’e-%1 return capsule after it landlsuccessfully in Inner Mongolia having travelled around the
moon and backThe main goal of the NASA (National Aerartecs and SpaceAdministration),which creates
thebiggestbudgeteachyear(ln 2013,approximate20 Billion Dollars,in general3.7Billion Dollars), is topea-

form work intendedto discoveryof spaceand scientific inventionto maintain USA in the field of spaceand
aeronauticsThe maingoalswithin discoveryof spacearemeteorsanddevelopingflights to Mars with humans.
NASA developsspacevehicleswith usingcutting-edgetechnologiegor this journey.To try all thistechnologies,
operationsarecontinuingon the spaceduty to catchameteorin the solarsystemin the yearof 2020andplaceit

in atrajectoryaroundthe moon.Astronautswill work on this meteorto try to gatherinformationon the universe
andbeginningof the earthby inspectingbillions of yearsold unimpairedcreations Also, trying to find answer

Figure 1. Chinaprobe flies around mooisource: Theguardian, China probe
flies around moon and back in first such mission sit@e0s (November 2,

2014).
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to thequestion;‘is thereanyotherplaceto live, exceptEarth?.

Similar worksto USA aremadeby ESA andmain countriesGermany France ltaly andEngland;Russia,Ja-
pan,India and CanadaChinacontinuesto work on improvetheir spacetechnologiesvith andwithout humans
synchronouslyTheseworks havea few goals. The mostimportantoneis to developcutting-edgetechnologies
to orientwith harshspaceconditions.To be readyto be acivilization lives in the Earth’sOrbit anddeepspace.
For this purposeit is critical to procurelife essentialsuchaswaterandpreciousmineralsin the space Turkey
is still notin theseactivities. RosettaSpaceDuty is inspectinga cometto provide an insightto the beggingof
theuniversewith 1.7 billion dollarsof budget,over30 yearsof projectduration,over10 yearsof spaceraveling
andthein the courseof eventswith alandingvehiclewith only 60 hoursof batterylife.

Whetherin USA or in othercountrieswith powerin spacestudiesthe contentof the work andbudgetarein-
terrogatedrequently.Occasionallystatedasthis budgedcould be usedfor morebasicneeds(World hunger,ba-
sic education) However,countrieswith powerin spacestatedthat the budgetreservedor spacestudiesbrings
more than spentto country andthe world andit presentshigh valueaddedproducts.USA owesbeing World
leadershigto its leadingwork in spacestudies.USA, took stepsto involve private sectorto spacestudieswith
practicinga programsince 1990’s. Today, most of the spaceprogramsmadeby Boeing SpaceXOrbital Sck
ences Virgin Galactic SierreNevadain cooperatiorwith NASA. In the fundamentabf theseworks, the goal
is to reachspaceeconomically.USA'’s investmenion spaceshi@ndinternationalspacestationscriticized occa-
sionally. In the last 40 years,investmentbudgeton thesestudiesis 300 billion dollars and portion percapita
considered as only 3 dollars. Gaining of these studies remarkedl@sd®llars per capit@Aslan, 2014) Con-
sequently, profit and employment of USA’s space studies are mahgreater than investment expenses.

For countriesmanages their acquisition policy in line with their own space systpm (fyable 1). Besides
countries with power in space, small and limited sageflitstems starting with cube satellites, enables uederd
veloped or developing courgs to practice space studies. The civilian space sector is congfasedriety of
organization@andactorsconcernedvith creatingandimplementinga nationalcivilian spacepolicy. Internatian-
al cooperations an importantfeatureof a civilian spaceprogram.Developmentin automotiveand userelec-
tronic sector simplicitiesnadeit easierto makesmall, dependableand economicspacesystemsMaking hun-
dredsof kilogramssatellitesis nolongerneededo procureonemetersensibility of grounddisplayresolution.n
additionto statesenterprises’especiallySME's, spacestudiesincreasesroundtheworld. An attemptto collect
contributionfrom citizenshasbeenstartedn England.

3. Space Security
3.1. Context of Space Security

The spacesecurityis not the interestsf particularnationalor commercialentities,but the securityandsustairm-
bility of outerspaceasanenvironmenthatcanbe usedsafelyandresponsiblyby all. From communicationgo
financial operationsfarming to weatherforecastingand environmentamonitoring to navigation,surveillance
andtreaty monitoring, outer spaceresourceplay a key role in the activities of all nations.In recentyears,we
witnessthe effectsof outerspaceon humansecurityandeconomicprogressncreasingly.Communicatiorand
Internetusageprovided by satellitesglobally contributesnot only on economiesbut also on civil societyin

Table 1. Space system type examples

1. Spacebased systems Satellites

Satellite command and control (C2), launch
C2, ground station payload data processing
stations, space surveillance stations,
command and control systems

2. Groundbased systems

Boosters, uppestages, payload processing
3. Satellite launch vehicle systems facilities, space launch facilities, ground
support equipment

Handheld user terminals, data reception

4. User equipment - )
terminals, user terminals

Source:Department ofdefense, national security space acquisition ppli@uidance for DoDspace system acquisition progédsumber 0301

(Washington, DC: U®epartment of Defense, 2004€.7.
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socialarea.Besidegeceivingwarningsandhelpfor naturaldisastersimagesacquiredvia satellitesalsoeasedo
track long-term dangerdike climate changesCommercialuseof spacemostusedin scopeof televisionand
imagecapturingserviceshut becausef economicakrises,satelliteoperatorsare obligatedto cooperateln ad-
dition to being economicallyimportant,commercialspaceactivities are vital to nationalsecurity,primarily in
threeways. First, commercialspaceactivities provide productsand servicesto the defenseandintelligencere-
sources. Second satellite telecommunicationsupportvital activities like transportatiorand banking.Finally,
commerciakatellitesareessentiato daily commercéLinster, 2009)

Spacesecuritycan be definedas sustainablyand reliable accesso spaceand protectionof threatsof space
(Jaramillo, 201Q)Basedon currenttrends,the most important security problemscould be encounterecare
(West, 2008)(1) Sustainabilityof spacefunctions (2) Increasingn spaceactors (3) Spreadof spaceechnob-
giesandservefor undesirableourposesToday,academicstudieson spacearemainly focusedon spacesecurity,
to usespacewith peacefulpurposesandpreventarmamentacein space Spaces notonly for scientific studies
but alsofor manyfields like communicationtrack naturaldisasterandenvironmentaissuestelemedicinedis-
tancelearning.Spacesecurityindicatorsmay be listed underthreedifferent goalssetas purpose(Eisenhower
Insitute, 2004)

—Sustainabilityof spaceworking place

1) Spaceareagnustbeaccessible

2) Awarenes®f situationin space

3) Implementatiorof spacdaws, politics anddoctrines

—Typesof actorsin spaceandtheir useof space

4) Civil spaceprogramsandglobalpractices

5) Commerciakpace

6) Spacesupportfor military operations

—Statusof spacetechnologies

7) Protectionof spacesystems;

8) Making spacesystemainusable

9) Capabilityof attackingbasedon space.

Themostcritical challengeto the securityandsustainabilityof outerspacecontinuego bethethreatposedoy
spacedebristo spacecrafof all nations.Expertsestimatethattherearemorethan500,0000bjectswith adiame-
ter largerthanone centimeterandseveralmillion thataresmaller.Until the year2035,debrisamountin earth’s
orbitwill bedecupledMacDonald, 2009)

The mostvariationof supremaciesboutspaces basedon; sensibility of reakttime or closeto reaktime res-
ponding,createmore capacity,protectinterestson spaceand preventrivals to exploit spaceproductsand se-
vices.At the presentthetwo mostbasicsubjectsareincreaseawarenesandspaceuins. Thefirst dangerto talk
aboutspaceis increasingin debrisin spaceand EU’s regulationson this are not sufficient. Another issueof
concernis the increasingneedfor broadcastvavesandcommunicatiorbandsandthe startof satellitesto crash
in air dueto their increasingpopulationcanbe countedasanotherdanger.In return,capabilityintendedspaces
not improvedrapidly. Evenin the USA, situationawarenesgapability is slowed down due to bureaucracy.
Mainly, improvein defensebservingandsatellitescapabilitiesareseen.

Furthermore spacebrings specific problemsaswell. First of all, initiator spacecountriesUSSRand USA-
investedargeamountgo attainthesecapabilities Spacesciencehasspreadn alargescaleandmovedforward,
many countriesfound a chanceto penetratdo this science Secondly spacdlight capabilityneedsa largefoun-
dation and the vehiclesare quite expensive Thirdly, not everywheres capablefor launchingspacevehicles.
Here,theimportanceof geopoliticscomesin sightfor thefirst time. If acountryis not capableof launchingdue
to their geographidocation,thensheneedgo form an alliancewith acapablecountry.A partof countriesusing
spaceprograms exceptfree marketconditions,madeproviding spacelaunchingcapability via forming an d-
lianceor atleastvia building friendly relationshipgheir nationalinterest.

Therearetwo primary sourcesof internationallaw on space:customarylaw, and internationalagreements.
Therearefour maintreatiesthat makeup the specializedody of spacdaw: the OuterSpaceTreaty(1967),the
RescueandReturnAgreemen{1968),the Liability Convention(1972),andthe RegistrationConvention(1975).
All majorspacepowersarepartyto all four of thesetreaties Most of the principlesin thesetreatiesaregenerally
acceptedas customaryinternationallaw binding on all nations,eventhosenationsthat are not party to them.
The ending of armamentat spaceis one of the highestpriorities. For this purpose,after 1960’s and 70’s to

()
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presentto makethesekind of agreementbecamenecessityWhile Chinaand Russiaworking togetheragainst
USA'’s taking measuresn multilateralway to spacedisarmamentlJSA is stayingoff by reasoningeview its
spacepolicy. Within the EU disarmamentonferencein 2008, China and Russia’scommenceon a draft of
agreemento preventarmamenin space threatagainstthe objectsin outerspaceor draft agreemenbn power
usagearesomeof theworksin thisfield.

At the EU level

—Within EU GeneralAssembly, TheDisarmamentand InternationalSecurity Committeeand The Commi-
teeonthe Peacefuldsesof OuterSpacg COPUOS)

—The Committeeon Disarmamen{CD) and Preventionof an Arm Racein Outer Space(PAROS)attached
to CD.

—InternationalTelecommunicatiotJnion is the maininternationalnstitutionson spacesecurity.

3.2. Space and Soldiers

The postCold War period haswitnessedan amplification of the usesof space.The importanceof spacegoes
beyondjust morecommercialsatellitesproviding a greatemumberof people with television, internet, andeel
phone services. Spabased assets are considergdrindern militaries to be indispensable “force multigier
which enhance their capabilities through reconnaissance, weather lancegiland even retime imaging
(Harding, 2013)See space surveillance capabilities of countri@sahte 2). In case of not controlling space, it
is a high possibility to lose war against the ones who can control the 3pedeey technologiefor modern
armedforcesare Global PositioningSystem(GPS)and satellites.During the World War Il, thousand®f mis-
silesrequiredto bethrownto destroyafactory. Today,missilesguidedby GPS’took place.To makespaceopen
for warfarewould makeimportantchangesn war doctrinesandmeans.

Table 2. Space surveillance capabilities.

Optical Radar Orbital Global Centralized
Sensors Sensors Sensors Coverage Tasking

[ [ [ |

Catalog Public Data

Amateur observers
Bolivia
Canada
China

EU
France
Georgia
Germany
Japan
India

Norway

Russia Federation
South Africa
Spain
Switzerland
Tajikistan
Ukraine

England

|
| [ [ | | [

USA

Uzbekistan

Full capability ] Some capability JAN Under development

SourceJaramillo(2010)space securit01Q ontariqg pandora pres®010: 52 Figure 2.1.
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As we look from the point of armedforces,capabilitieson spacein order; providing armamentplatform at
space establisha defensestructurefor preventingusageof spacefor making attacks,to form a satellite sup-
portedearly identification,warning and control systemsAlso, thesecountriesestablishingSpaceCommandin
their Military Organization@andAir Forcesis takinganactivepartin it (Goker, 2003)Spaceoperationsare di-
videdinto two as;controlof spaceandpracticeof spaceandthetypesof operationsarelisted below:

- Satellitecommunication

- Satelliteposition,speedandtiming activities

- Observingenvironment

- Intelligence surveillancereconnaissand¢SR) basedn space
- Missilewarnings.

At the recent,power projectionbasedon USA mostly relies on ABM programandis not giving placeto
hypersonicvehiclesandkinetic energyweaponsasedon spaceyet. The shorttermplanis usingABM inhibi-
torswithin the contextof ballistic missiledefensesystem.

According to USA Ministry of Defense,four working fields are presentwithin military spaceoperations
(Lewis, 2004) control of space(preventingrivals’ interventionfor practicingspacevehiclesfreely), spacepow-
er defenseoperations(improvementof intelligenceand spacesupportin the scopeof collective movement),
spacesupport(launching,placingin orbit, commandingand controlling vehiclesusedwithin spaceoperations),
applyingspacedorce (to shootalandtargetvia military armedforcesusedin spaceor via space)Applying force
includesAnti Ballistic Missile (ABM) andspacepowerprojection.USA establishedspaceCommandandnow
pursuedo establisha separatéSpaceForce.Until recently,the first thing to cometo mind whenit said space
capabilitieswasusageand maintenancef information (early warning, intelligence guidanceweatherforecast,
communicationand intelligenceflow) necessityfor increasingactivities of military operationson earth.USA
SpaceWarfare Centerand Spacel.aboratory’sprimary effort is provide necessityinformation supportfor the
pilot in planescockpitto shootandseehis/hertargetquickly or to detectrivals missileslocationandsteerown
missilesincisively. For this reason,importantimprovementsprovidedin high definition imagesand infrared
censorsBut, attentiongurnedto battlesto beheldin space.

Turkisharmedforces,settargetto haveactiveforcein spacejs gettingreadyto establisHifth force “Turkish
Space Forces’ after Ground, Air, Naval Forces and Police Soldbensn@nd. Accordingly, addition to existing
Gokturk 2 satellite, Gokturk 1 and Goktirk 3 dkties will belaunchedandwith this, Turkey’s requirementor
intelligencewould be solvedandduty will start' (Erturan, 2015)Importantchangesare foreseenn Air Force
Command'dorce structure Spaceareawill be actively usedfor especiallyin discoveryanddenunciatiorfields
with SpaceForceand Turkey’s approachingatellites.Besidesmilitary personnelgivil spacescientistsare ex-
pectedto bein chargein theforce.In the scopeof spacegroundeddiscoveryarchitecturepesideslectrooptic
satellitesystemsit is aimedto attaincapabilityto gatherimagedindependenthfrom geographyday andnight,
everyweathercondition,with approachingadarobservingsatellites.

3.3. Space Balance of Power Changes in Favor of the East

Throughoutthe Cold War period, Sovietspacestudieswere representingne of the mostimportantrivalriesin
technologyandindustry.However,RussiaFederation’dncreasingoroblemsin spacendustrybecamemore ap-
parentafter the Cold War period. Failuresencounteredvith launchingtwo cargospacevehiclesand Mexican
communicationsatellite,were the proof (Jones, 2015)Russia’smain spacelaunchingplaceis the Baykonur
SpaceBaseat Kazakhstarand all astronautsand cosmonautgre arriving to the InternationalSpacebasefrom
this base Russiapaysrespectablemountof rentfor BaykonurandRussianeedso build goodrelationshipwith
Kazakhstaro usethis base Although Russiastartedto build Vosto¢niCosmodromesa backupfor Baykonur,
but the constructiorhasstoppedecausemployeesrenot receivingwages.Russia’smilitary satellitesareget-
ting older day by day anddid not sendanythingbeyondearthafter the collapseof SovietUnion. Furthermore,
two attemptson goingto Mars havefailed. But, Russiawill continueto be oneof the mostimportantpartnersof
thelnternationalSpaceBaseuntil 2024.While, Russia’sfuture spaceplansareuncertainjt is accurateo saythe
brightdaysareover.

China, India and Japanstepsforward asthe greatesspaceforce of the Asia. Originally, Asia’s expectations
on spacetechnologiesvereto draw mapsof agriculturalestatesandto usesatellitesfor communicatiorof hu-
mansscatterednto awide area,not sendinghumango Mars.Japarbecamea partnerof ThelnternationalSpace
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Stationunderthe favor of its friendly relationswith USA. Chinasentits first astronauto spacein 2003,and
now planningto landon Marsin 2030.China’sspacestudiestriggeredits rival, India, andIndia startsastronaut
capsuletestingtask.With a powerful electronicbase SouthKoreasendsts satelliteswith foreign missiles.The
first Koreanastronauto land on SpaceStationwasSoyeonYi. Nowadays SouthKoreatriesto improveits and
Russia’slaunchingbaseand mentionsaboutsendingastronauto the Moon. North Korea sentits satelliteto
spacelong before SouthKorea. Thailand,Malaysia, Singapore Indonesia,and other economicallydeveloped
countriesin Asia havesatellitesdueto their technologiesChinawantsto competewith the main actorof space
industry,USA, while its studiesunwind. China’sspacebasecould stepin while the currentinternationalSpace
Stationexpires.USA, excludesChinafrom scientific spacestudiesdueto securityproblemsratherthancoope-
rate(Jones, 2015)

NASA began its first test flights miedto improve Orion Spacecraffor astronautso go deepspaceUSA is
not sendingastronautgo spacesincespaceshuttlesretiredin 2011 andnot planningto senduntil 2021.Also,
nobodyknows what USA will do with Orion and the financial resourcesare not guaranteedor a long-term
projectlike assuch(Jones, 2014, b. On heotherhand,spacestudieslost its significanceand politicians pur-
suelocal projectsto gainvotes.Indiawill do spacecapsuletestsoon.Japanstartedataskto collectpiecesfrom
asteroidslIn brief, spacebalanceof powerchangesn favor of the East.

Two commercialattemptson traveling aboveatmospherend up with calamity. Orbital SciencesCorpoia-
tion’s missile called Antaresexplodedshort after departurewhile carrying materialsto SpaceStationdueto
agreementvith NASA. During Virgin Galactic'sspacetraveling,oneof the testpilots hasdied (Pillar, 2014)
Evenit's within commercialindustry,thesedevelopmentsnadeprofit-orientedcompaniespositionscontrove-
sial. Modified versionof Sovietenginefrom 1970'susedin Antaresmissile.CommercialCompaniesiecreased
valuesto gain more profits andthis initiated controversiesMany peoplethink spacetravelsfor fat-rich people
andthe societies'urgentneedsaredifferent. At the sametime, consideringdiscoveriesmadein last20 years,to
find newthingsto changethe World’s destinyin 50 yearsis not atheoryto underestimateTheworld still awaits
a Mahanfor the spaceage,atheoristwho canarticulatehow spacepowercontributesnot only to nationalsea-
rity andprosperity but createsalastingandsignificantbenefitfor all of humankind\Wirtz, 2009)

The NASA contractto fly cargoto the stationin unmannedocketshipshasattractedbids from high-profile
companiesn whatanalystssayis anotherindicationof commerciakpaceflight'srecentrenaissancé)avenport,
2015) Themoney,or interest,n spacevasn’ttherejust afew yearsago.SpaceXhasrejuvenategublicinterest
in spaceandis alreadyplotting a Mars mission.Forbesis doing profileson asteroid mining startup# coalition
of privatecompaniess building a spacepoib New Mexico. It's the mostexciting periodfor spaceexploration
sincethelastmoonmissionin 1972.1t's 2015,andspacseis cool again.

4. Turkey and Space
4.1. Turkey’s Space Studies

Evengainingaccelerationn the pasttenyears,currentstatusandexpensdevel is distantfrom becomingsignif-
icantforcein thefield of space Spacestudiesin our countryofficially put on the agendan early 1960's,and
gainedacceleratiorsince2005.This processstartedwith buyingandoperatingsatellitesactivities.As theresult
of comprehensivestudiesby public and privateinstitutions,a spaceprogramand budgetannouncedy Bilim-
VeTeknolojiYiksekKurul(BTYK) in 2005andprojectsandexpensestartedin this direction. A definedbudget
for R & D enabledifferent magnitudenationalinstitutionsto do businessn the spacefield. Today, Turkey fo-
cusedon developing major ground observation and communication satellites. Nationalinpssatellites
RASAT and Gokturk2, improved as a part of this program.Simultaneouslytwo cube costefficient satellites
developedy Istanbul TechnicalUniversity, placedon orbit. Also, startedto designnationalsatelliteso devd-
op regionallocationandtiming satellitesthis year.Alongside,it's aimedto havecapabilityto accesspace Ac-
cordingto dataprovidedfrom Euroconsul2014, Turkey’'sexpensesn civil spaceprogramare67 Million Dol-
lars (150 Million TL) (Aslan, 2014,) Countrieswe cantake asan example,suchas Brazil, makes505 Million
Dollarsexpensegachyearon civil spaceprograms SouthKoreamakes303 Million DollarsandMexico makes
190Million Dollars.Expensesnadeby thetop tencountriesin world areover500Million Dollarseachyear.
Turkey, Brazil, Thailand, Malaysia, South Africa and other new developingcountriesstartedwith making
costefficient spacetechnologytransferringprogramsandto makecooperatiorwith more developedcountries.
Turkey startedits first spaceprogramswith procuringTURKSAT seriessatellitesfrom abroad,andlocal sated-
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lite operatorTURKSAT bought7 communicationsatelliteswithin 16 yearsand now planningto buy another
satelliteuntil 2015.In parallel, Turkishengineersaindtechniciangook technologytransferandon the job train-
ing in scopeof BILSAT observingsatellite projectandthe first infrastructureand capability for counties ob-
servingsatellitesstartedto get a shape ldeasand opportunitieson producinglocal satellitesappearedn 2004
andsquadworking in BILSAT project, startedproducingTurkey’s first groundobservatiorsatellite, RASAT.
RASAT satellite,launchedand placedon orbit from Yasny LaunchingBasein Russiain 17 August2011 as
Turkey's first groundobservatiorsatellite,and following, startedto putin useand calibration.RASAT is the
first observingsatelliteproducecanddesignedn Turkey. It is the Turkey’s secondemotesensingsatelliteafter
BILSAT. Turkey continuegto producedifferential observingsatellitesandnationalizemanysatellitesubsystems
with gainedexperiencdrom RASAT and BILSAT projects.

Developed by collaboration GFUBITAK SPACE and TAIl, Goktiirk 2 Discovery satellite, launched from
Jiunquan Launching Base in China in 18 August 2012. Satellite’'s dufyutermand software produced byrTu
kish engineers in Turkey. It's the first producediedlite to capture high definition eges of Turkish Republic’s
history. In scope of Gokturk 2rgiect; technologyfor spaceand satellite systemsdevelopingexpertsand sub-
systemsproviding public institutionsandestablishmentsdbservingandresearchingieedsby nationalcapabii-
tiesareaimed.Additionally, BILGE, aflight computerdesignecanddevelopedy TUBITAK SPACE reakttime
image compressiorequipmentGEZGIN (GergekZamand&oruntlsleyeN) and X-Band communicationmod-
ulesarebeingtested.

TUBITAK SPACE:is the leadinginstitution of Turkeyin spacetechnologiesThis institution startedits space
technologystudiesby makingtransfersaboutmini satelliteswith England’ssettledcompanySSTL,in scopeof
BILSAT experimentalesearctsatelliteprojectin 2003.Following the matterof learningbasiccapabilitieswith
Mini satellite designand producing,RASAT project producedwithout any foreign supportand consultancy.
TUBITAK SPACEmakesmediumterm spaceresearctprogramplansin parallelto internationalresearchpro-
gramsacceptedy BTYK (Tubitak UZAY, 2005) At the sametime, capabilitiesaregainedfor spacediscovery
duties.For example a duty computerdevelopedor interplanetanduties,equipmentandpowersystemso work
in high radiationenvironmentare being producedand softwaresuitesare being developedAlso, investingfor
produceandtestof the electricimpulsion systems’subsystenhasstarted.SimultaneouslyMiddle EastTech-
nical University and UkrainianInstitutesmakesmutualprojectson developingHall affectedimpulsionsystems.
TUBITAK SPACEattendsEuropeariJnion’s 7. Frameworkwith many projectsand offers proposalswith for-
eign partnersPlus, TUBITAK SPACEusesEuropearCooperatiorfor SpaceStandardizatiofECSS)and Con-
sultativeCommitteefor SpaceDataSystemgCCSDS)standard$or compatibility for internationaldutiesin fu-
ture. TUBITAK SPACE-callsall beginnersand alreadydevelopednstitutionsand establishmentghat want to
discoverspacework in spacdfield for sakeof humanityanddeveloppracticeso work togetheranddevelopas-
sertivebutwell-conceivediuties.

The developmentind spreadof spacesystemsevealechew usagearea,aim, reasonfor thesesystemsAs in
the World generalsatellitesgenerallyusedand developedor military purposesandcivil practicesin Turkey.
Someestablishments Turkeystartedto benefitsatellitesin their field since1980’s.At first, spacendustrywas
not availablein our country.But, as conclusionof using satellitesand presentingaffiliated servicesto public,
spaceindustry broughtto country’s agenda.Turkey’s interestin satellite designingstartedwith TUBITAK
SPACE (BILTEN)’s designing a research satellite. In continuation, relevant institutions and establishments
started to develop space studies in corporation with domestically leading TUSAS-TAI.

1. Activities of Turksat S.A. operating communicatieatellites:

- Turksat 1B satellite, launched in 1994,

- Turksat 1C satellite, launched in 1996.

- Eurasiasat establistidy Tirk Telekom in association with Aerospatiale, which prodiicekisatsatellies in
1996.

- Turksat 2A satellite launced in 2001.

- Satellite activities were being performed under the structuféidf Telekom, after the privatization of Tirk
Telekom in 2004, Tirksat S.A. established as a new company.

- Turksat 3A satellite launched in 2008.

- Tender for Tirksat 4A and 4B satellites started.

- Turksat6A work started.

2. Activities of Stae MeteorologicalService(SMS)GeneraDirectorate:
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- StateMeteorologicalService(SMS) attendedeuropeanMeteorologySatellitesAssociation(EUMETSAT)
asafoundingmembeiin 1986.

3. SMS benefits EUMETSAT organizations satellitesneteorology.

4. TUBITAK Space Technologies Research Institut# 6§ §iTAK-SPACE; old namd@UBITAK-BILTEN)
Activities:

- An electreoptic monitoring carrier BILSAT satellite, developed with a company that provides foreign tech-
nology and launched in 2003.

- Ongoing authentic satellite subsystem designing.

-Developed byTUBITAK SPACE ard TAI in collaboration, Goktirk2 discovery satellite launched in 18
December 2012.

-RASAT, sent to space from Russia Federation’s Yasny Launclisg B 17 August 2011.

-Works concerning Goktirk and Gokturk3 are started.

5. TAI-TUSAS Space Activities:

- Activities intended to satellite systems are started at TUSAS in early 2000.

- TUSAS produced mechanical pieces for a camera developed by TUBITAK SPACE in 2001/2002.

- TAI-SAT performed cognitive satellite design project with TUSAS’ s equity.

- TUSAS identified as prime contractor by Defense Industry Execution Committee in 2005.

- Projects intended to develop space subsystem are created. Moment Corscb@gdeveloped to satellite
tendency control.

- Cooperation with domestic corporations, establishmentsinstitutes arbeing built for domestic military
and civil satellite pojects,which expectedo beontheagendan future.

-In Goktiirk project, with Telespazio and Thales Alenia Space Companies, TUSAS, as main local, ensures
participation in work packages including @gs analyze, producing, integration and tests.

- Space Systems Integration and Observation Center will be operated by TUSAS. All tests for affects satellites
could be exposed in space or during launching will be made. Goéktirk 1 satellite framdéadanceand works
about Gokturk 3 will start. Services for other caig® projects will be given here.

-Works for esthlishing National Satellite Montage, Integration and Test Facility startedwith Goktirk
projects in 2010 and became active in late 2012.

6. ITU Research and Application Center for Satellite Communicstamd Remote Sensing (CSCRS) Aetiv
ties:

- CSCRSestablishe@sremotesensing systemnderthe nameof ITU-SAGRESin 2000andbecamea center
in 2003.

- Dataaccumulatiorfrom SPOTF2, SPOTF4, RADARSAT-1, ERS2, NOAA-11,NOAA-14 andMETEOSAT
satellites.

TUBITAK SPACE,startedto National Ground Station DevelopingProject(Milli Yer Istasyonu Gelistirme
Projesi (MIYEG)), to developanationalgroundstationfor groundobservatiorsatellitesandsupply a stationfor
observationsatelliteswill be launchedin the yearsahead.Introducesin the openingmeetingin 18 February
2015, MIYEG Project,will beperformedoy TUBITAK SPACEwith MSB R & D and Head Departmentof
Technology’sCoordinationand Ministry of Development’'sncentive.The projectaimsto design,produce test
andintegratemore systemsaboutgroundstationsby local means.Theseaimswill be madeby in theleadingof
TUBITAK SPACEandlocal subcontractorindustryestablishmentdn scopeof the project,groundstationsys-
temwith capabilityof communicatioron X and S bandswill be developedFeed reflectorandfrequencysele-
tive surfaceoco motor system groundstationcontrol system(stationand aerial control system),communi@-
tion, monitoringsystemandrelevantmoduleandsoftwareareincludedin the projectandthe projectis expected
to becompletedn 2019(Tubitak UZAY, 201%).

Led by TUBITAK SPACE, TURKSAT 6 CommunicationSatellite Project will be made with TUSAS,
ASELSAN and CTECH companiessignedin 15 December2014.The coverageareaof TURKSAT 6 will in-
clude Europe,Asia and North Africa and the weight of the satellitewill be 4 tons. Satellitewill be placedin
36.000kilometersabovethe groundin 42-degreeeastiongitudegroundconstanorbit. Therewill be 4 backups,
total 20 transposesn the satelliteandthe servicelife will be 15 years.Spacehistorywill betransferredo many
subsystemsisedon the satellitesandthesesubsystemsiill makesubstructuresf nationalcommunicatiorsatel-
lites in future. Along with putting TURKSAT 6A satelliteon service,local andforeigntelevisionchannelssig-
nal transmissionmobile communication)and, seaandair vehiclescommunicationsinternet,datatransferand
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emergencyall service will be provided. Turkewill be one of the 10 countries producing its daeeWith com-
pleting this projec{Tubitak UZAY, 201%). See the Turkish road map for space operations since from 1994 to
2020 inFigure 2.

Currently, up to 500 people works in space field in Turkey. It is vital to havengshaluation subsystems
to support these studies. Essentiabpéce studies is being an important member of qualified international c
operation, attain a place in space studies as a country and became a data gemdearai only be a power
in space field and high technologic with having these essentiabée 3 shows the primary education ingtit
tions on space in Turkein scope of works intended to develop labor force, Istanbul Technical Utjivansl
Middle East Technical University formed Aeronautics, Aircraft and Sjiatgineering depéments. Due t0 &
tellite technologies hold multdisciplines within, other erigeeringdisciplinesstartedto be activein satellite
technologiesfield to developlabor force. Istanbul Technical University, competed“cubesdt class satellite
named TUpSAT-1 and launched to the orhit.

Currently, 286 of requirements for developing and producing a satellite system are dutitimestically.
From today to 2020,raimprovementto 50% in projectsoperatedwith TUSAS-TAI leadershipcollaborating
with domesic institutionsand establishmentayill be a positive progressAfter 2025, it is estimatedhat sub-
systemsandequipmenimproveddomesticallywithin TUSAS-TAI's prime contractingusageratewill be 65%.
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Table 3. Turkishspace education institutions

Main Institution Elements
TUBITAK Space Technologies Research InstitiEEITAK-SPACE)

Aircraft and Space Engineering Department

Istanbul Technical University Research and Application Center for Satellite Communications and Remote

Sensing
Middle East Technical University Aircraft and Space Engineering Department
Turkish Air Forces Aviation and Space Technologies Institution
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To improve domesticcapability, it is importantto concludealreadyinitiated satellite projectson time and suc-
cessfully.Putting productsfrom the new projecteffectuatedafterwardsthe completedprojecton practice,eva-
luatedasservingdevelopmenfor technologyandsubsystenwithout aninterruption.It is necessaryo establish
Turkish Spacenstitutionto ensurecoordinationbetweerprojects to track spaceactivitiesandto beresponsible
for spacestudies. An examplefor Turkey’'s spaceroad mapis in the Imagel. Variousdelayshappenedn the
planfor somesatellites’putin use.But, asignificantneedfor satellitesn Turkeyexists,until 2020.

4.2. Space Industry in Turkey

Keystonedor constantspacepolicy within a countryareindependentprivateandcivil industrydevotedto this
field. Military sectoris alsoin the positionof investingasmuchaspossibleto spacetechnologiego accelerate
accesgo spaceandmakingspaceusedin the directionof citizensandnationalinterest.Presentlythereareonly
afew industryestablishmentspecializedaboutspaceandproducingspaceechnologiesSomeof the companies
workingin spaceechnologiedield:

- TAI, TUSAS Aeronauticdndustry:

TUSAS becameoneof theworld’s 100largestdefensecompaniesodayand madebig investmentsithin last
12 years.Constitutivelyestablishedor producingrotorcraftsandfixed wing craftsand speciallyfor producing
F-16 war craftsfor Turkish Air Forces,TUSAS shiftedits activitiesto producingsatellitesin recentyears.TAI
is still working on 2 big satelliteproducingproject; Goktiirk 1 and Goktiirk 2. TAl cooperates WIliBITAK
SPACE Institute in Goktirk 2 Project. On the other side, in scope of Gdktfirgject (this project more of a
directly purchasing project), TAl works as subcontractdtalian Company Telespazidyaprime contractorof
the project. TAl gainedvery importantcapabilitiesby makingimportantsubsystemnvestmentdo spacetech-
nologiesandspeciallysatellitesystems.

-ASELSAN

ASELSAN is Turkey’s Military ElectronicCompany.ASELSAN madea mark in the world by producing
electroniccomponentgor military use.Ratherthan radarand other electronicmilitary products,ASELSAN
isknownin the world for its electreoptic productsand sensorsASELSAN is one of the main playerson space
technologiesn Turkeyanddemandingts rights. ASELSAN wantsto strive with satelliteplatformsandsatellite
groundsystemdor satelliteduty systems.

-ROKETSAN

Dealswith impulsive systemdn spacepractices ROKETSAN hasvery firm knowledgeand experienceon
rocket systemswith solid fuel and wantsto extend this knowledgeto satellite impulse with liquid fuel.
ROKETSAN hasnot directly experiencegpaceduty systemsip to now but determinedo presensomethingon
this field assoonaspossible.

-TURKSAT

TURKSAT hasmainly experiencean communicatiorsatellites especiallypurchasingandoperatingT irksat
satellites.Thesesatellitesusedfor countrywidetelevisionandradio broadcasand telephonecommunications.
Lately, Tirksatmadea decisionon attendingresearctanddevelopingactivitiesaboutspaceechnologies.

-USET Center

DefensdndustryUndersecretarieand TURKSAT S.A. afford USET Center’scapitalcost,andestablishedn
scopeof Goktirk 1 Project on site of TUSAS. Thiscenterwill enable to create an area for mechanical, thermic,
acoustic, and electromagnetic interactions and to make qualification tetsis.denter, munting Goktirkl sa-
tellite and Turkey'sfirst local satellite Trksat6A, andadvancedntegrationenvironmentaltestingvill be made
(Hurriyet, 2015) USET Centerstartedo bebuilt in 29 October2011andopenedn 20 May 2015.

Turkeyis atthe beginninglevel in spacestudiesratherthanits placein spaceindustry.Moreover,havingre-
gardto fact that thesestudiesare limited to someuniversitiesandinstitutions,suchas TUBITAK, our biggest
problemis to industrializethesestudies,jn otherwords,to syndicate As the first academiciarto organizespace
studiesin Turkey in 2009, the words of English Professorwho attendedo the symposiumMichael Sheen’s
still occursto author:“It is hardto understanda countrywith amoonanda starin its flag but this unconcerned
to the spacé (Yilmaz, 2014) Turkeytook importantstepsby sendingcommunicatiorsatellitespurchasedrom
overseadn early 2000 and later designingand producingits satellites.Producedsatellites’,suchas RASAT
(discovery)and Gokturk2 (Obsevation), mostimportantpieceslike camerasystemshandedrom SouthKorea
andothercountriesOn the otherside,yes, effort madeto developindependensatellitesbut therewasno “laun
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ching' capabilityandstill thereis not. RASAT sentfrom Russia and GoktirkR sentfrom Chinato spaceToday,
worksfor building alaunchingbasein Mugla (to southwards)s still atprojectphase.

If we wereto do arankingof the spacedevelopmenof the countriesin the world; USA, Russia,Chinaand
EuropeanUnion would surelybe in the premiereleague.Thesecountriesproduceand operatetheir satellites,
have control of space,are capableof launching, developedtheir own global positioning systems.(GPS,
GLONASS, COMPASS,GALILEO) Below the premiereleague,thereis first league,which containsindia,
SouthKorea, Brazil andIsrael. Especiallylndia, which is closestto premiereleagueby breakingthroughand
developingits own global positioningsystem(IRNSS)in lastfew yearsshouldbe takenasan examplefor our
country.India hastakenspacestudiesbeyondthe securitynecessitiesto everyfield of life. Lots of servicesin
manyfields suchascommunicatiorandhealthservicearenow operatedy the capabilitieshasedon spaceBra-
zil on the otherhand,was also closeto premiereleaguebut due to wrong stepstakenin last few years,their
spacestudiesare slowed down. The main reasonstopsBrazil and India is that they both are not capableof
launching.You mustbe ableto sendyour satelliteto spaceandto placeit on the orbit. Turkey fell from first
leagueto secondeague dueto developmentsvithin TUBITAK.

In Turkey, spacestudiesare limited with the exceptionof the interestof few establishmentsnitiated by
TUBITAK (Turkish Air Forcesetc.) andsomeuniversities. Someimportantstepshavebeentakenby thesees-
tablishmentgo producetechnologiesanddevelopindependenspacecapabilities.Turkey lost 15 - 20 yearsre-
cently dueto the developmentin TUBITAK, which havepoliticized other establishmentsunctionsof USET
(Uzay SistemleriEntegrasyonvé@ estMerkezi) foundedon 21May 2015, areinstallation,integrationsandto test
satellites.The morethis centerworks, the more of the requirementf substructurecan be covered.Although
the main deficit of Turkey is that the interlocutoris not determinedjn otherwordsthe lack of SpaceAgent.
Turkey can constitutea consortiumlike EuropeanUnion, for developinga global positioning system(GPS).
Specialcodesystemsanbe developedn orderto avoidthe usagewith nationalintentionswhennecessary.

Turkeyshouldtake stepsexplainedbelowto haveakey role in spaceactivitiesandto haveindependenspace
technologies

4.3. National Space Technologies Ownership Policy

Spaceand TechnologyMinistry shouldbe establishedand gaining spacetechnologiesmust be a government
policy. Continuity is importantin technology.Technologymustbe kept off any populistapproachandbe sup-
portedconstantly.lt is not possibleto think supportis disturbedor avoiding cooperationwith other countries
dueto political interestsToday,countrieseconomigpoweris measuredby their technologies.

Establishing Turkish Space Agency

Aeronauticsand SpaceTechnologiesGeneralDirectorateestablishedinderthe TransportationMarine and
CommunicationMinistry in November2011.But, to havespacetechnologies;Turkish SpaceAgency mustbe
establisheceravhile. An institution to protectcountry’s spacemattersandto guide nationalspacepoliciesis a
necessaryTurkey worked on this for long years.Since 1995, many bill drafts preparedto establishTurkish
SpaceAgency,butunfortunatelythesebills did not conclude.

Building a launching base to have national capability

Every country must have a launchingbaseto have easyand independenticcesgo space.An independent
launchingbaseprovidesadvantageo the countryin the spacerace.Turkey’'s distanceto equatorandthe used
flight stripsfor placingon orbit crossesover neighboringcountrieslimits launchingduties.Only technological
improvementgandisablethesdimits.

Education Need for Space Science and Technologies

Currenteducationinstitutionsin Turkeyareinadequatdo createa well-adjustedspaceaccesprogram.There
is a needfor well-trainedand expertemployeesMastersand PhD programsand specialprogramsfor this sub-
ject mustbe created.To achievehighereducatedabor, primarily numberof university instructorsmustbe in-
creasedNew educatiormethodologiesnustbeimprovedto encouragepacesducationDistanceeducatiorand
edearningmustbe supportedor broaderandtotal educationof spacetechnologiesinvestmentn spacetech-
nologieswill eventuallyeffectonimprovemenbf internetandedearningtools.

Creating Awar eness

With no doubt, one of the main actorsof spaceactivitiesis creatingawarenessSociety mustbe informed
aboutspaceandspacetechnologiesTheseactivities shouldbe supportedwith variousoccasionssuchas; sun-
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mer camps,shortcoursesseminarsexhibitions,museumsandetc. Specially,it is importantto reachthe youth
part of the societyat the first baseand awarenessnust be given at the beginningof their education.Turkish
peopleare curiousaboutspacelf properconditionsareprovided,a high potentialon this working field canbe
created.For thesereasonsgncouragingof spreadingspacestudiesto society, inventivenessknowledye and
technologyimproving on the basisof peopleis important.

Industry Intended to Space

At the presentthereis only afew industryestablishmentspecializetbn spaceandproducingspacetechnd-
ogiesin Turkey.It is necessaryor thesenstitutionsto increaseheir numberassoonaspossibleandto exceeda
particularsill level. Moreover,theseinstitutionsmustspecializeon spaceechnologiesaandsciencesin Turkey,
humanlaborson spacestudiesarearound300 - 400in total. Turkey hasintentionandsoulfor spacestudiesbut
it mustbeimproved.Thereshouldbeinstitutionsandcompaniedor SpaceDepartmengraduategrom univers-
tiessuchasMiddle EastTechnicalUniversityandlstanbulTechnicalUniversity.

SMEson Satellite Systems

SMEs (Small and Medium Scale Enterprises)are indispensablepiecesof well and settledspaceindustry.
Therefore,it is not possibleto expecta well-adjustedspaceprogramswithout SMEs. SMEs are essentialfor
creatinga synergyon spaceactivities. SMEs canwork as sub-contractorfor simulation,softwaredevelopment
andmodelingon spaceactivities. Also, SME's are essentiafor all kinds of creativity to occurwith new ideas
andinventions.CompaniesuchasTAIl shouldbetakenasanexampleandleadup theway for othercompanies.
Like in the Defensdndustry,only client of thesecompaniewvill be governmentandit mustpromotecorporates
by its regulations.

5. Conclusion

Turkey’sintentionon spaceandsatellitesstartedquite laterthandevelopedountries However,Turkey gaineda
positionassatellie and satellite subystem developing country in the world classification afva countries
with initiated space projects. The most critical issue about space is accesy. Mudt attain progress/ cd-
laborating domestically and overseas to become one of the satellite lauoshiriges. International cooer
tion is important in the field of space but some cap#slimust be national due to national securitizatiotpro
lems. If we take a look @he point where Turkey bemesin space technologies, despite its lacks, an important
technological level is seen. Seasoned and qualified labor and reveaksgssein capabilities are enabling f
ture satellite needs to be fulfilled domestically in géaextend. Like in all developed countries, it is important
to establish an institution (Turkish Space Institution) to set a vision for therrgouent, dominate country’s
space policy by defining space capabilities on univessiindustries, public andvd area. With this establis
ment, improvement of space industry will gain acceleration.

Space Agency will be focused on determining and tracking space stratedi@aprovement of sufystem
and human capability, for this reason, project must go beyengreelectoral promises of the political parties.
Proper solutions should be found via civil and military wings for structudensork of the Space Agency. fFu
key course of action is Goktirk 3 and 4, spacmching center, activating USET, Turkish G&tl technology
improvement in the computeamera field. Technology is not sufficient but also not in a bad situatiskey
cantake big steps soon by investing human labor. Presently, high techablogiduction and exportatiored
velopment preferredather than financial capitalism and traditional production developmedels1 Turkey,
just as India, could make space studies the most important factor of developoaehtbased on high tecHno
ogy and use technological developments procured in thisfiielincreasing national income and staffingasap
bilities, and gaiedan advantage on catching up other countries and current affairstry’s welfare wouldni-
crease and national securitpwd be providedunlessdominatingthe spaceusing spaceareaactively and be-
came self-sufficientin the space.
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