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Tém tit:

Trong boi canh ddi méi cong nghé toan ciu dang dién ra nhanh chéng, siu rong
va mang tinh chién lrgc, nhidu quéc gia dang thiic diy phat trién nganh cong
nghiép bin din nhur mgt wu tién an ninh - kinh té hang dau. An P ciing khong
nim ngoai xu hwéng nay khi xem phat trién nganh ban din 13 mdt phan cot 16
trong chién lwgc cong nghiép héa va dam bio tw chii chién lwoc qudc gia. Nghién
ciru vin dung két hop giira Iy thuyét thé ché phat trién va 1y thuyét niing lwe quoc
gia nham 1am ré vai trd trung tim ciia nha nuwéc trong hoach dinh va thue thi
chinh sich céng nghiép, dong thoi phén tich ning lye ndi sinh ciia An D) trong
viéc xdy dung ha ting, phat trién ngudn nhén lyc va hé sinh thai cong nghé hd
tro. Két qua nghién ciru cho thiy, An P dang tirng buéc hinh thanh mét hé sinh
thai ban din cé tinh nén ting, dwoe xdy dung trén ba tru cot chién lwoc: dao
tao ngudn nhan lwc chuyén mén cao, thiét ké cac chinh sach tai chinh mang tinh
khuyén khich, dau tw c6 dinh hwéng vao nghién ciru phat trién cong nghé 16i. Tuy
nhién, tién trinh nay van phai d6i mit véi nhirg thach thire 16m, bao gom han ché
vé kha niing san xuit quy md cong nghiép va sw phu thudc vao ha ting cong nghé
tir cac ddi tac qudc té trong giai doan dau.
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Abstract:

In the context of rapid, profound and strategic global technological innovation,
many countries are promoting the development of the semiconductor industry
as a top economic and security priority. India is no exception to this trend,
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considering the development of the semiconductor industry as a core part of
the industrialisation strategy and a critical means to ensure national strategic
autonomy. The study combines the development institutional theory and the
national capacity theory to clarify the central role of the state in planning and
implementing industrial policies, and analyse India’s endogenous capacity in
building infrastructure, developing human resources and supporting technology
ecosystems. Research findings indicate that India is progressively establishing
a foundational semiconductor ecosystem built upon three strategic pillars:
cultivating highly specialised human resources, designing incentive-based
financial policies, and making targeted investments in core technology research
and development. Nevertheless, this process continues to encounter significant
challenges, including limitations in industrial-scale manufacturing capabilities
and dependence on technological infrastructure from international partners

during the initial phase.

Keywords: challenges, effectiveness, India, policy, semiconductor industry.

1. Dat van de

Bai nghién ctru ndy nham phan tich tai sao An P9 - mot qudc gia dang phat trién,
v6inén tang san Xudt yéu nhung c6 tiém ning cong nghé manh - lai lya chon ban dan la
miii nhon phat trién chién lugc. Trén co s¢ phéan tich cac chinh sach cong, dinh hudng
chién lugc va dong luc kinh té - dia chinh tri, bai viét 1am rd hai cau hoi then chdt: (1)
Chinh sach phat trién nganh cong nghiép ban dan ciia An D6 trién khai nhu thé nao?
(2) Nhitng thach thire va trién vong cua An D6 trong viée tré thanh mot trung tim
ban din méi cia thé gidi 1a gi? Trong bdi canh canh tranh cong nghé toan cau ngay
cang gay gét, viéc phan tich chién luoc ctia An Do dbi véi nganh cong nghiép ban dan
khong chi gitp nhan dién mot xu thé méi trong chinh sach cong nghé ¢ cac qudc gia
dang phat trién, ma con cung cap goi ¥ chinh sach c¢é gia tri thuc tidn cho cac qudc gia
nhu Viét Nam trong hanh trinh xdy dung ning luc cong nghé 15i va nang cép vi thé

trong chudi gia trj toan cau.
2. Phuang phap nghién ciiu

Nghién ctru nay duoc trién khai trén co sé phuong phap dinh tinh, két hop gitra tiép
can mo ta - phan tich, phuong phap nghién ctru truong hgp va phuong phap phan tich

chinh sach cong. D¢ giai thich mot cach hé thong chinh sach phat trién nganh cong
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nghiép ban dan ciia An D9, nghién ciru sir dung khung 1y thuyét két hop giira Iy thuyét
nha nudce kién tao phat trién (Developmental State Theory) do Chalmers Johnson dé
xudt 1an dAu tién trong tic pham MITI and the Japanese Miracle (1982) va ly thuyét
nang luc quéc gia (National Capability Theory) dugc phat trién boi hai hoc gia Wang
Shaoguang va Hu Angang tir nam 1993 trong bdi canh cai cach chinh sach tai Trung
Québe [1, 2].

3. Két qua va ban luan
3.1. Téng quan nganh céng nghiép béin déan ciia An P§

Sy phat trién cta nganh ban dan An Do phan anh qua trinh chuyén d6i tir mé hinh
nha nuée dinh huéng ké hoach sang chién luge kién tao ning luc cong nghé. Ngay tir
nhitng ndm 1980, Chinh phu di dau tu xdy dung ha ting nghién ctru véi viéc thanh lap
Semiconductor Complex Ltd. (SCL). Tuy nhién, do nang luc k¥ thuat han ché, hé sinh
thai R&D rdi rac va thiéu lién két v6i khu vuc tu, An Do khong hinh thanh dugc nén
tang san xuat bén vimg. Dén thap nién 2010, SCL van sir dung cong nghé 180 nm - tut
héu xa so v6i tiéu chuén toan cau [3]. Giai doan sau cai cach kinh t& 1991, An D6 thu
hat dau tu nude ngoai trong thiét ké vi mach nhd doi ngii k§ su chit lugng cao, nhung
lai khong phat trién duoc nang luc ché tao 13i dan dén sy 18 thudc vao nudce ngoai trong
chudi cung mg ban dau. Tir ndm 2020, dudi tac dong cua dirt gdy chudi cung tmg va
canh tranh dia chinh tri, An Do da chuyén sang mod hinh chinh sach cong nghiép co
chon loc véi ngén sach 10 ty USD. Cac sang kién nhu St ménh ban dan An D6 (India
Semiconductor Mission) c6 wu dai tai chinh va thu hat FDI da tao da cho mot hé sinh
thai méi hinh thanh. D con nhiéu thach thirc, An D¢ dang timg budc vuon 1én trong
chudi gia tri ban din toan cau, dic biét & phan khuc thiét ké vi mach va ky thuat cao -

noi nudce nay c6 loi thé canh tranh rd nét.
3.2. H¢ thong chinh sdch phat trién nganh cong nghigp bdn din ciia An Do
3.2.1. Cdc chinh sach hé tro tai chinh

Cac chinh sach khuyén khich tai chinh nhu: tro cép, mua sdm chinh phu, tai trg,
khuyén khich thué cua chinh phu déng vai trd quan trong trong nganh céng nghiép ban
dan toan cau, dic biét 1a v6i cac nha may ché tao front-end (noi san xuat cac con chip,
vi mach dugc ché tao ra tir tim wafer silicon thong qua cac quy trinh cong nghé cao)
c6 dic diém rat tham dung von. Hb tro tai chinh 1a mot trong nhiing ho tro truc tiép va
phd bién nhit ma cac chinh phu thyc hién nham thic diy sy phét trién cia cac nganh
hoic khu vuc kinh té (bang 1).
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Bang 1. Tém tat cac chinh sach hé tro tai chinh cho nganh ban dan cta An Dé nam 2024.

Chinh sach Noi dung chinh

Cdc chinh sich hé tro trwde

Cung cép tai chinh tryc tiép, tai trg vén cb phan

Tan dung tdi da cac quy dau tu hién c6 cia chinh quyén qudc gia va dia phuong dé hd
trg phat trién nganh cong nghiép vi mach

H3 tro vé tai chinh
(grant, equity ) - . —
financing, equity Cung cap tai chinh cho chudi cung g va céc ngudn tai trg khac sir dung cac cam ket vé
transfer) 80 hiru tri tug, dung von chu s hiru; Cung cap quy bao hiém dau tu

Thanh Iap cic quy dau tw

HJ trg manh mé cac doanh nghiép niém yét, huy dong vén trong va ngoai nudc
Tang cuong hd tro tai chinh cho cac du an 16n
Khuyén khich huy déng vén dau tw mao hiém théng qua nhiéu kénh.

Cho vay tin dung Khuyén khich td chirc tai chinh cho vay trung va dai han

(bank loans) Cung cép c4c san pham tin dung sang tao dic biét thic ddy nganh nay phat trién

Ciic chinh sdch hé trg sau

Ut dii thué doanh thu cho cong nghé va dau vao khong thé san xuét duge & An Do
Diéu kién, pham vi chinh séch wu dai thué dugc diéu chinh linh hoat theo tién b cong
nghé
Séan xuét vi mach
Day chuyén san xuat vi mach (65 nm tré xubng)
Thué + Mién thué 100% trong 5 nam dau
+ Giam 50% trong 5 nim ké tiép
+ Thué suat ¢6 dinh 15%
Day chuyén san xudt vi mach (28 nm tro xuéng)
+ Thué wu dai 5% (thdp nhat trong hé théng thué hang hoa, dich vu (GST)
+ Hoan tién trong g v6i 6-10% doanh thu rong hang nam

Ngudn: Bo Dién tir va Cong nghé thong tin An Do (2020-2024) [4].
Chinh sach hé tro vé von sé hiru:

Thir nhdt: Thong qua kénh gop von c6 phan goi 1a “gdp von chu s hitu dudi gia
thi truong”. Cu thé, theo thong tin tr B Pién tir va Cong ngh¢ Thong tin An Do, du
an xdy dung xuong duc ban dan dau tién cia An Do do Tata Electronics hop tac voi
Powerchip Semiconductor Manufacturing Corporation (PSMC) cta Pai Loan (Trung
Qudc) trién khai tai bang Gujarat voi tong mirc dau tu dy kién 1én téi 91.000 crore
(twong duwong khoang 11 ty USD) [5]. Trong d6, chinh phu s& hd tro t6i 50% vdn dau
tu dudi dang tro cip tai chinh dugc chi tra truée. Bang Gujarat hd tro thém khoang
20%, mot phan thong qua co ché gop von chit s6 hitu voi diu kién wu dai, khong hoan

vo6n, dinh gia thap so véi muc thi truong.

Thir hai: Thanh lap cac quy dau tu 16n qubc gia. Mot trong nhiing tru cot tai chinh
quan trong ctia chién luoc phat trién nganh cong nghiép ban din ctia An Do 1a viéc

thanh 1ap cac quy dau tu cong cd quy md 16n, da dang vé hinh thic hd tro va co kha
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ning huy dong von tw nhan dé dong tai tro cho cac du an quy mo 16n. No6i bat nhét 1a
India Semiconductor Mission (ISM), mot sang kién quéc gia do Bo Dién tir va Cong
nghé Thong tin An Do diéu phdi, véi tdng quy mé ngan sach cong cam két 1én toi
76.000 crore (twong duong khoang 10 ty USD) [6]. ISM khong chi trg cap tai chinh
truc tiép 1én t6i 50% tong chi phi dau tu cho cac nha may ban din, ma con dong vai trd
nhu mot quy dau tu chi sé hitu gop von cing khu vuc tu nhin trén nguyén tic dong
dau tu binh ddng - tirc cing chiu riii ro va quyén loi twong Gmg v6i phan von gop. Du
an 16n nhat 1a nha may san xuat wafer (nguyén liéu co ban dung dé san xuat vi mach)
cua Tata Electronics tai Dholera, bang Gujarat, hop tac v&i Powerchip Semiconductor
Manufacturing Corp (PSMC) ctia Pai Loan (Trung Qudc) - xuéng dic ban din 16n thir
7 trén thé gidi. Du an nay co6 tong mirc du tu 18n téi 91.000 crore (gan 11 ty USD),
trong d6 chinh phu tai trg 50% von dau tu ban dau thong qua khoan trg cp tai chinh
tryc tiép. Bang Gujarat hd trg thém 20-40% (tuy timg du an du diéu kién), chu yéu
dudi hinh thirc gop vn chu sé hitu dinh gia thap, wu dai ha ting nhu mién phi tién thué
dat 99 nam [7]. Du an 16n th hai 1a du 4n ban dan ctia Micron tai Sanand & Gujarat,
ciing nhan dugc hd trg tai chinh tir ISM va bang Gujarat. Tong vén dau tu 1a 22.500
crore (gan 2,7 ty USD), trong d6 chinh phu An D6 hd tro 70% (khoang 1,9 ty USD) tir
ngan sach trung wong va tiéu bang, phan con lai 12 vén chu so hitu tir Micron [8]. Hinh
thirc hd trg nay cho thdy nha nuéc khong chi 1a ngudi cap von, ma con 1a “nha dau tu

dong hanh”, chia sé rui ro véi khu vuc tu nhan, twong tu mo hinh dau tu mao hiém.

Céc quy 16n khong chi dung lai & ddu tu ha ting san xuit, An DO con trién khai
Chuong trinh khuyén khich lién két thiét ké (Design Linked Incentive - DLI) nhdm h
trg cac doanh nghiép thiét ké chip - mét xich quan trong trong chudi gia tri ban dan.
Chinh phii tai trg 1én dén 15 crore (gan 1,8 triéu USD) cho mdi startup thiét ké chip
trong giai doan R&D, thém ti da 30 crore (gan 3,6 triéu USD) theo doanh thu thuong
mai hoa trong 5 nim dau [9]. Piém dang chu ¥ 1a DLI sir dung hinh thirc gop vén uu
dai chuyén doi, ttrc 1a nha nudc gop von nhu mot nha dau tw mao hiém, nhung khong
yéu ciu hoan v6n ngay ca khi doanh nghiép that bai - diéu dic biét quan trong trong
bdi canh thi truong vén mao hiém cong ngh¢ cua An Do con non tré. Cudi cung, dé tao
nén tang dai han, chinh phu ciing khai thic ngudn vén tir cac quy nghién ciru va ddi
m&i nhu Technology Development Board (TDB), véi chitc nang cdp vn “mdi” va cho

vay uu dai 5% cho cac doanh nghi¢p thuong mai héa cong nghé.

Chinh sdch tin dung: Mot trong nhitng cong cu tin dung noi bat 1a chinh sach hd tro
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13i suat vay. Theo Chinh sach Ban dan cuia bang Madhya Pradesh ndm 2023, cac doanh
nghiép dau tu vao thiét ké, san xuit ban din dugc hd tro 13i sut 1én t6i 6% (hoac lai
suét hién hanh néu thp hon) trong t6i da 5 nam, véi muc hd trg khong qua 10 crore
(khoang 1,2 triéu USD) cho mdi du an [10]. Tuong tu, bang Odisha - noi dat muc tiéu
trd thanh trung tim ban din méi noi - ciing cam két hd trg 13i suat 5% mdi nam, t6i
da 25 crore (khoang 2,93 triéu USD) mdi nam trong thdi gian vay dai han véi cac to
chire tai chinh cong [11]. Song song v&i uu dai 13i suat, cac hinh thic tin dung gian
tiép ciing duoc trién khai thong qua cac khoan trg cap von 16n va bao lanh chinh phu.
Pang cha ¥ nhat 1 dy an nha may san xudt ban din cua Tata Electronics tai Dholera,
Gujarat - di 4n dau tu 16n nhit ciia nganh nay tai An Do tinh dén nam 2024 - véi tong
v6n dau tu khoang 91.000 crore (khoang 11 ty USD) [12]. Chinh phu An Do da phé
duyét hd tro tai chinh 50% chi phi du an, dong thoi cho biét s& hd tro thém tir quy ctia
bang Gujarat. Trong khi d6, lién doanh HCL - Foxconn tai Uttar Pradesh, véi tong vén
dau tu 3.706 crore INR (khoang 433 tri¢u USD), cling nhan dugc hd tro tin dung tu
chinh quyén bang dudi dang tro cap von 919 crore (khoang 107 triéu USD) va wu dii
ha tang, giup cac doanh nghiép tiép can ngudn von ngan hang d& dang hon nhd rui ro

tin dung dugc giam thiéu [13].

Cdc chinh sach hé tro vé thué: Tir phan tich cua bang 2, trong cac chinh sach
khuyén khich bang thué, viéc mién thué nhap khau 1a hinh thirc ph6 bién nhat ciia An
Do ap dung dé thu hat va thuc day su phat trién ctia cac doanh nghiép ban dan. Diédu
nay phan anh mot lya chon chinh sach chién luge, nham thao g0 rao can 16n nhét di
v6i cac doanh nghiép ban din - d6 14 chi phi dau tu ban ddu qué cao do phai nhap khiu
phan 16n may moc, thiét bi, nguyén vat liéu va cong cu chuyén dung tir nudc ngoai.
Chinh pht An D¢ da cu thé hoa chinh sach nay thong qua cac quy dinh nhu Thong bao
b 50/2017-Customs, dugc stra ddi nhiéu 1an nhim mé rong danh muc mién thué doi
v6i cac hang muc thiét bi ban dan [15]. Céc loai may khéc photolithography, hé théng
xtr Iy wafer, hoa chét tinh khiét, thiét bi kiém dinh do chinh xac cao, lap rap va kiém

tra ban dan thué ngoai déu nam trong dién mién thué.
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Bang 2. Téng hop cac loai thué va wu dai lién quan dén nganh ban dan & An D nam 2021.

Loai thué Mitc thué/Un dai Diéu kién ap dung Gin véi chwong trinh
Thiét bi phai thudc danh muc
N . ai da hinh pht phé
. . Midn 100% déi véi uu dai dau tw do Chinh phi phé o
Thué nhap khau thiét bi san xut ban duyét. Viéc mién thué dugc quy  Ap dung trong cac du an
(Customs duty) g ’ dinh trong gidy phép dau tu va chién lugc
n
cac thong bao lién quan ctia B
Tai chinh
Khoéng dugc dong thoi
Mite chudn: 25% IR o hué‘ngAchu)orng trinh vu dai
Tiy chon: 22% 22% néu tir choi cac uvu dai khac  dua trén san lugng/chuong
Thué thu nhap e o L. 15% néu thanh lap sau trinh hd tro tai chinh cho
N Doanh nghiép méi: N e, A a
doanh nghiép 15% (han 3/2024) 1/10/2019, dau tu mdéi trude viéc xay dung co so vat
o 3/2024 chat, nha may, hodic mua
sém thiét bi, néu chon muc
22% hay 15%
Thué suét da dang (5%, .
ué suat da dang (5% Ap dung theo loai hang hoa:
PO 12%, 18%) A g T S
Thué hang hoa R A , . thiét bi, hoa chat Tai cau tric h¢ thong
<o Hoan thué hang hoéa va o . , R
va dich vu Doanh nghi¢p phai dang ky tr 2017

dich vu dau vao néu
xuat khau

xuét nhap khéu

Uu dai chuong
trinh hd tro tai
chinh cho viéc
xdy dung co so

H& trg 25% chi phi vén
(thiét bi, cong nghg)

Danh cho doanh nghiép dau tu
san xuét linh kién dién t&r va ban

Khoéng ddng thoi duoc
chon uu dai thué doanh

vét chat, nha dan An Do nghiép thép

may, hoac mua

sam thiét bi

Uu dai chuong x Z. A Danh cho céc nha dau tu vao lép Canh tranh
. . HOo trg toi da 50% tong L .z L x , .

trinh wu dai dua L - rap va kiém tra ban dan theo xét duyét ctua
L chi phi dy an ban dan A N LA LA : .

trén san luong thué ngoai, thiét ké chip chinh phu

Ngudn: Deloitte (2024) [14].

Chinh séach thué thu nhdp doanh nghiép: Chinh sach nay dong vai tro trung tim
trong nd lyc cia An Do nham nang cao sirc hap dan dau tu vao nganh cong nghiép ban
dan. K& tir nam 2019, chinh phit An D6 di tién hanh mot loat cai cach thué quy mo 16n
nhiam giam ganh ning thué sudt cho cac nha san xuit ban dan c6 von dau tu 16n, dong
thoi ting tinh canh tranh cta hé théng thué so voi cac nude trong khu vyc. Theo do,
mirc thué doanh nghiép tiéu chuin da dugc giam tir 30 xudng 25%, cac cong ty co thé
chon murc thué suét wu dai 22% néu khong huong cac khoan khéu trir khac. Dic biét,
cac doanh nghiép trong nuwdc méi thanh 1ap sau thang 10/2019, dau tu méi vao linh vic
san xuat va bat dau hoat dong trudc thang 3/2024, ¢ thé ap dung muc thué wu dai chi

15% - mot trong nhitng murc thap nhat tai chau A.
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Viéc mién thué nhap khau va cai cach thué thu nhap doanh nghiép thé hién mot
cach tiép can co chi dich va hé thong ciia An Do trong viée xir 1y cac rao can dic thu
d6i voi nganh cong nghiép ban dan - mot linh vie ¢6 yéu cau rat cao vé von dau tu ban
dau va chi phi cong nghé. Chinh sach mién thué nhap khau khong chi giam thiéu ganh
nang chi phi ban dau cho doanh nghiép, ma con gop phan rat ngén thoi gian trién khai
cac nha may san xudt (fabs, ATP), nho vao viée tao diéu kién nhap khau thiét bi chuyén

dung dé dang va nhanh chong hon.
3.2.2. Cdc chinh sach dau tw va phat trién khoa hoc - cong nghé ban dan

Téing cuwong thiét ké tir thwong tang: Thong qua cac chuong trinh chién luoc cip
qudc gia c6 tinh lién nganh va tich hgp cao. Tru cdt quan trong nhét 13 Digital India,
khoi dong tir ndm 2015, da dat nén méng ha tang cho sy phat trién ciia cong nghiép sd
no6i chung va nganh ban dan néi riéng. Tiép d6, National Policy on Electronics 2019
(NPE 2019) dua ra tim nhin dén nam 2025 véi trong tim phat trién h¢ sinh thai dién
tir bén viing, trong d6 ban din 1a mét xich then chdt, khuyén khich cac doanh nghiép
dau tu vao san xuét mach tich hop [16]. Pac biét, viéc thanh 1&p India Semiconductor
Mission (ISM) - mdt co quan diéu phdi chuyén trach cép qudc gia - cho thay sy nang
tam cua nganh ban dan tir mot linh vuc cong nghiép don thuan trd thanh tru cot chién
lugc trong dinh hinh chii quyén cong nghé quéc gia. ISM da dua ra cac chinh sach dé
hd tro ting cuong nghién ctru, phat trién, thiét ké va san xuat cac cong nghé chii chdt
lién quan dén ban dan, dong thoi khuyén khich cac doanh nghiép thong tin dién tir

hang dau thé gi6i ting cuong hop tac véi An Do.

MG réng pham vi danh muc trong nganh ban dan khuyén khich dau tw nweée ngoai:
An D0 trién khai co ché “FDI Automatic Route”, tirc 1a cho phép cac doanh nghiép
nude ngoai dau tu 100% von vao toan bo cac phan nganh ciia chudi gia tri ban dan.
Co ché nay duoc cing c¢b théng qua cac chién lwgc nganh nhu “Chinh sach qudc gia
vé dién tir nim 2019 va chinh sach cap bang nhu “Chinh sich ban dan cta bang
Gujarat”, trong d6 xac dinh 16 rang céc linh vuc dugc uvu tién thu hut dau tu nudce
ngoai. Ngoai ra, chinh phu con chi dong mé rong dinh nghia “nganh ban dan” theo
hudng tich hop lién nganh, két ndi truc tiép véi cac linh vuc cong nghé 161 khac nhu tri

tu€¢ nhan tao, quoc phong, nang lugng sach va 6 t6 dién.

Chinh sach nguo”‘n nhdn luc: Theo théng ké ctia Hiép hoi Pién tir va Ban dan An
b9, hién c6 khoang 250.000 k¥ su lam viée trong linh vuc thiét ké chip va phﬁn mém,

trong d6 hon 125.000 k¥ su s& hiru bang dai hoc, thac sy hodc tién sy chuyén nganh IC
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thiét ké, chiém khoang 20% luc luong thiét ké ban dan toan cau. Tuy vay, chi tir 8-10%
trong s6 nay c6 k¥ ning cao cap nhu thiét ké kién trac vi xir Iy hé thong, phat trién cong
nghé dudi 28 nm hay nghién ciru vat liéu ban dan - han ché 16n cho tham vong tién 1én
chudi gid tri 16i. Hon nita, bdo cdo clia TeamLease danh gia hién c6 khoang 320.000-
350.000 k¥ sur con thiéu trong cac linh vuc trong yéu nhu tich hop quy mé rat 16n, ché
tao chip, dong géi nang cao - mot “16 héng nhan lyc” dang ké ma nén cong nghi¢p ban

dan dang phai d6i mat [17].

Dé khic phuc, chinh pht An D6 di trién khai cac sang kién mang tinh hé thong.
Chuong trinh DLI va Chuong trinh Sang kién Ky nang twong lai ban dan An Do
(Semicon India Future Skills Initiative) - duoc cip khoang 600 crore (twong duong 75
triéu USD) do B6 Dién tir va Cong nghé Thong tin An Do diéu phdi - da tap trung dao
tao hon 85.000 ky su chuyén sau trong cac linh vuc thiét ké vi mach, phﬁn mém, kiém
thir va dong goi tién tién.

O cap do qudc té, An Do dang tich cuc trién khai chinh sach lién két dao tao xuyén
qudc gia, trong d6 ndi bat 1a chwong trinh trao d6i nhéan tai ban din An Do - Hoa Ky,
dugc ky két vao thang 9/2023 giita Bo Dién tir va Cong nghé Thong tin An D9 va Bo
Thuong mai Hoa Ky. Chuong trinh tai tro tbi thiéu 500 k§ su An D6 mdi nim sang
thuc tép tai cac trung tdm cong ngh¢ tién tién cua Hoa Ky nhu Micron Technology,
Intel, GlobalFoundries, véi thoi han tir 6 dén 12 thang, bat dau tir quy 11/2024. Ngoai
ra, vao thang 1/2024, chinh phu An D6 thong béo thanh lap Mang ludi két nbi nhan luc
ban dan toan cau, nham duy tri lién két thuong xuyén giita chuyén gia ban din ngudi
An dang 1am viéc tai My, Nhat va Dai Loan (Trung Qudc) véi cac du an nghién ctru
va dao tao trong nudc. Trong khuon khé Sang kién cong nghé then chét va mé gitra
An P va Hoa Ky, chinh phu hai nu6c di ky thoa thuan vao thang 9/2023 nham thuc
day phat trién nhén lyc trong linh vuc ban din, bao gdm cac chuong trinh dio tao va
thuc tap tai cac cong ty hang dau nhu Micron, Intel va GlobalFoundries. béng chu y
la Lam Research di cam két dao tao khoang 60.000 k¥ su An Do thong qua nén tang

4o Semiverse [18].

Nhiing chinh sach nay cho théy AnDo khong chi chti trong dao tao dai tra, ma dang
huéng t6i xdy dung tang ky ning cao cap, nhat 1a trong cac phan khuc chién lugc nhu
thiét k& vi mach, tich hop hé thong va van hanh thiét bi tw dong hoa thiét ké dién tir.
Pay 1a mot cdu phan quan trong trong chién luge nang cip ning luc cong nghé ban dia,

déng thoi 1a tién dé cho hinh thanh hé sinh thai ban dan doc 1ap va canh tranh toan cAu.
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3.3. Higu qud hoat dpng va nhitng théich thirc ciia nganh cong nghigp ban din
An D¢

3.3.1. Hiéu qua hoat dong

Doanh thu: Téng doanh thu nganh ban dan & An D6 uéc dat 38 ty USD nam 2023,
du kién gap d6i 1én 105 ty USD vao nam 2030, tvong tng voi mirc CAGR khoang
15% trong giai doan 2025-2030 [19]. So sanh véi cac trung tim thiét ké 1on khac nhur
Trung Qudc (doanh thu thiét ké chip khoang 91 ty USD nim 2024) hay Dai Loan
(Trung Qudc) (115 ty USD), tuy quy mé An Do nho hon nhung dang ting tbc nhanh
hon: CAGR thiét ké cua Trung Quéc giai doan 2020-2024 chi dat 11,8%, trong khi An
Do dat gan 18,3% - cho thiy kha nang bt pha trong tuong lai [20]. Dén nam 2020, luc
lwong k§ su thiét ké chip tai nue nay chi vao khoang 30.000 ngudi, chiém gan 20%
luc lugng k¥ su thiét ké toan cau. SO lugng trung tim nghién ctru va phat trién (R&D)
hoat dong trong linh vuc nay cling chi dung lai @ murc vai chuc co sé, voi ty 1€ tham gia
clia cac tap doan toan cau con twong ddi thdp. Tuy nhién, ké tir sau khi Chinh phit An
Do ban hanh hang loat chinh sach hd trg, quy moé nganh thiét ké chip da ting trudong
manh mé. Tinh dén ndm 2024, trong s hon 500 trung tam thiét ké chip hoat dong
tai An D0, c6 dén 85% la chi nhanh R&D cua céc tip doan cong nghé toan cau nhu:
Qualcomm, Intel, Samsung, AMD, Nvidia, MediaTek..., voi luc lugng k¥ su chuyén

trach thiét ké dat hon 135.000 nguoi - chiém gan 22% luc lugng k¥ su thiét ké toan cau.

Bén canh d6, nang lyc thu hut dau tu nudce ngoai (FDI) cling 1a mét déu hiéu cho
thdy hiéu qua hoat dong budc dau cua nganh. Pic biét, nhiéu thuong vu dau tu ¢6 quy
mb 16n trong giai doan gan dy dugc hinh thanh qua Chwong trinh ban dan An D -
chuong trinh qudc gia v6i ngén sach 1én toi 10 ty USD, cho thay su tic dong rd rét cua
céc goi chinh sach kich thich dau tu duoc thiét ké bai ban. Dong von dau tu hién nay
cho thiy su dich chuyén dang ké khoi cac phan khuc truyén théng (nhu lip rap linh

kién) sang cac phan doan c6 gia tri gia ting cao hon trong chudi gia tri ban dan.

R&D nganh ban dan An Bg: An Do hién dang chi tiéu khoang 30 triéu USD cho
R&D bén dan, thip hon dang ké so véi Trung Qudc (2 ty USD, chiém 2,2% doanh thu
nganh) va Han Qudc (8 ty USD). Mot diém dang chu ¥ 13 co ché tai tro R&D ban dan
tai An Do khong thuan tuy dya vao von cong truc tiép ma két hop khéo 1éo gitia tai trg

canh tranh, uu dai thué va dat hang ddi moi cong.

Hiéu qua trong ting trudng bang sang ché va s¢ hitu tri tué (IP) ciing duoc thé
hién tir 2022 dén 2023, sb don sang ché nganh ban dan cia An Do da tang tir 1.488
1én 2.178 don (gan 46%) trong mot nam [21]. Céc trung tAm nang lyuc toan cau - GCC
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tai Bengaluru, Hyderabad ghi nhan hon 33 bang sang ché trong nim 2023, tip trung
vao nghién ctru va phat trién chip nang cao. Diéu niy cho thay, chinh sach R&D dang
chuyén hoa hiéu qua thanh tri thirc s6 hitu co gia tri toan cau. Chinh sach tai trg R&D
ciing kich thich sy phat trién ctia cac chuong trinh dao tao ky su va tién sy chuyén
sau. Tinh dén nam 2024, An D6 c6 hon 275.000 ky su dang lam viéc trong linh vuc
vi mach, trong d6 khoang 22% tap trung vao thiét ké va R&D. Cac trung tim nhu IIT
Madras, IIT Bombay va IISc d4 ghi nhan ty 1 sinh vién tot nghiép nganh thiét ké vi
mach tang hon 40% so véi nam 2020. Bén canh d6, mang ludi phong thi nghiém nano
va fab nghién ctru (nhu Fab Lab tai SCL Chandigarh) dang dwoc mé rong dé phuc vu
du an qudc gia vé thiét ké SoC do C-DAC phuy trach. So sanh ning lyc d6i méi trong
nganh ban dan An D6, Trung Qubc, Han Quéc va Dai Loan (Trung Quéc) nim 2024
dé thay rd hon phan tich nay (bang 3).

Bang 3. So sanh ning lwc d6i m&i trong nganh ban dan An o, Trung Quéc, Han Quéc va
Pai Loan (Trung Quéc) ndm 2024.

Tiéu chi An bo Trung Quéc  Han Quéc Pai Loan (Trung Quéc)
Téng chi R&D nganh ban ddn 30 trigu USD 2 ty USD 8 ty USD 14 ty USD
Ty‘le; chi R&D/Doanh thu 0.45% 2% 6.2% 12.3%
nganh
T¥ 1é ?ong gop thict ké IC 25% 18% 14% 1%
toan cau
. National IC

Design Plan Hop tac con,
Chinh sach R&D chinh Linked Incen- " . P € Hop tic cong - tu

tive (DLI) China Big - tu

Fund

Ty 1€ k¥ su thiét ké chip/Tong 229 17% 15% 13%

ky su nganh

Ngudn: Cuc Théng tin va Bao chi An Do (2024) [18].

Nhin chung, cac chinh sach phat trién nganh ban din ciia An D¢ da budc dau cho
théy hiéu qua rd rét trong viéc dinh hinh dong luc thi truong, khoi thong nang luc
nghién ctru va nang cao chat lugng ngudn nhan lyc. Mic du mirc d6 dau tu cong va
co s6 ha tang van con khoang cach so véi cac trung tdm ban dan truyén théng, nhung
chinh sach dugc thiét ké theo huéng kich hoat hé sinh thai thay vi chi can thiép truc
tiép da tao nén tang cho sy phat trién theo chiéu sau va bén viing hon. Sy gia ting vé
chi s so hitu tri tué, chuyén bién trong ning luc thiét ké va xu hudng dich chuyén
dong vén dau tu sang cac phan khiic gia tri cao cho thdy cac chinh sach hién hanh
khong chi mang tinh khuyén khich ngén han ma dang timg budc kién tao ning luc

canh tranh cong nghé & cip quéc gia.
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3.3.2. Thach thirc

Cdu triic doanh thu léch tam: Mic du d dat dugc nhimg budc tién trong mang thiét
ké va kiém dinh nhung co cAu doanh thu cta nganh ban dan An D6 van boc 10 su 1éch
tam 1o rét do thiéu Véng nang luc ché tao. Tinh dén ndm 2024, hon 92% gia tri nganh
dén tir cac hoat dong lién quan dén dich vu k¥ thuat sb (bao gém thiét ké vi mach, kiém
thir va dong géi). Trong khi do, phan khiic ché tao, vdn 1a noi tao ra gia tri gia ting cao
va kiém soat cong nghé 13i gan nhu chua hinh thanh, du cac du an xay dung nha may
ché tao vi mach dang trong qua trinh xay dung.

So sanh qudc té cho thay sy chénh léch 16 rang: Trung Qudc di dau tu hon 50 ty
USD vao xay dung nang luc ché tao tir nim 2014 thong qua Quy Pau tu cong nghiép
mach tich hop qudc gia, trong khi My véi Dao ludt khuyén khich san xuat chat ban
dan va phat trién khoa hoc dé chi hon 52 ty USD dé tai dinh hinh nang luc san xudt
trong nude [20]. Ca hai cudng qubc nay déu hiéu rang, viéc kiém soat nang luc ché
tao vi mach 1a chia khoa dinh hinh strc manh dia kinh t& va chudi cung Ung toan cau.
Trong khi d6, viéc An Do tiép tuc ving bong ning luc ché tao khién quéc gia nay roi
vao trang thai “hau can hoa” chudi gia tri vi chi gop mat & cac khau khong mang tinh
quyét dinh chién lugc.

Han ché vé nguon nhan lyc va tai chinh:

Thir nhat, vé cong nghé, cic doanh nghiép An Do hién chua s hiru kha nang lam
chu cong nghé san xudt chip dudi mic 28 nm, trong khi d6 cac chuan cong nghé toan
cau dang dich chuyén nhanh chéng sang cac tién trinh 7, 5 va tham chi 1a 3 nm nhu Dai
Loan (Trung Qudc) (TSMC), Han Qudc (Samsung), va My (Intel). Mic du An Do da
cong bd ké hoach xay dung mot s6 nha may ché tao vi mach nhu dy 4n lién danh gilta
Micron va chinh phit An D¢ tai Gujarat nhung cac diy chuyén nay méi chi hudng téi
cong nghé DRAM (bd nhé dong duogc st dung phd bién trong may tinh va thiét bi di
dong dé luu trix dit liéu tam thoi) va NAND (b nhé khong mét dir lidu khi tit ngudn)
& muc do thap hon (28-40 nm), von khong mang tinh chién luge trong bdi canh canh
tranh chip cao cap.

Thit hai, vé tai chinh, linh vyc ban dan dic thu ¢ chd doi hoi von dau tu cuc ky 16n
(trung binh 10-15 ty USD cho mét nha may ché tao quy mé vira) va thoi gian hoan vén
kéo dai (tr 10-15 nam). Tuy nhién, h¢ sinh thai tai chinh tai An Do, bao gém ca khu
vuc ngan hang, quy dau tu mao hiém va thi truong tréi phiéu van chua sin sang cho
loai hinh dau tu cong nghé cao nay. Cac ngan hang thuong mai khong ¢6 san pham tin
dung chuyén biét cho nganh cong nghiép ban dan, trong khi cac quy dau tu noi dia con
e ngai vé rui ro cong nghé. Theo Bain & Company (2023) [21], chi khoang 4% tong
dong von dau tu mao hiém tai An Do trong giai doan 2020-2023 dugc phan b cho linh
vuc phan cimng cong nghé cao, bao gdbm nganh cong nghiép ban dan, trong khi con sb
nay tai Trung Qudc 1a hon 18%, tai My 14 hon 25%.
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Thir ba, vé nhan luc, tuy An Do ndi tiéng voi luc lugng k¥ su phﬁn mém dong dao,
nhung khoang cach vé chit lugng trong linh vuc phan cting va hé thong vi dién tir van
rat dang lo ngai. Miac dit An Do hién c6 hon 125.000 k¥ su tham gia vao linh vuc thiét
ké ban dan - chiém khoang 20% luc lugng k¥ su thiét ké chip toan cau - nhung theo
nhiéu danh gi4 trong nganh, chi mot ty 1¢ twong di nho ¢6 nang lyc chuyén sau trong
cac linh vuc thiét ké hé thng tich hop va phat trién cong nghé 15, vén 1a cac k¥ ning
then chdt dé d6i moi cong nghé va nang cao kha ning tu chu cong nghé [20]. Trong
khi do, tai Dai Loan (Trung Quéc), hon 40% nhan lyc nganh dugc dao tao chuyén sau
0 trinh d§ nay, nho su gén két chit ch@ gilta cac dai hoc va doanh nghiép.

4. Két luan

Trong bbi canh nganh céng nghiép ban dan tré thanh try cot chién luoc ciia nén
kinh té s6 toan cau, nghién ctru ndy da phan tich mot cach hé théng va toan dién chinh
sach phat trién nganh cong nghiép ban din ciia An Do, qubc gia dang ndi 1én nhur mot
diém dén thay thé trong chudi cung g toan cau sau dai dich va cing thang dia chinh
tri. Dua trén viéc khao sat ciu tric chinh sach, hiéu qua hoat dong thyc tién va nhimng
thach thirc noi tai, bai viét 1am sang to cach thurc An Do van dung cac cong cu chinh
sach cong dé xdy dung hé sinh thai ban dan theo dinh huéng mé, linh hoat, c6 chon

loc, d(‘A)ng thoi né tranh mo hinh “tu luc toan ph?m” dfiy rui ro.

Mot trong nhitng diém ndi bat 1a cach tiép can phan khuc thong minh ctia An Do:
thay vi dau tu dan trai vao san xuat nguyén liéu co ban dung dé san xuat vi mach, chinh
phu chu treong wu tién linh vuce ¢6 loi thé hién hiru nhu thiét ké vi mach, kiém dinh,
dong goi va xy dung cac nén tang tri tué nhan tao mé. Cach tiép can nay duogc hd tro
boi cc chuong trinh nhu Chuong trinh phat trién nganh ban dan An Do, cac chinh
sach uu dai theo chudi gia tri va cac quy dau tu chién luoc nham kich hoat sy tham gia
ctia khu vuc tu nhan. Tuy nhién, hiéu qua hoat dong ctia nganh van dang bi gi6i han
bdi nang luc ché tao 16i con yéu, murc d0 noi dia hoa vat liéu thép, cling nhu thiéu hut
vé nhan lyc k§ thuat cao va khung tai chinh dic thi cho cong nghé rii ro cao.

Ngoai ra, nghién ctru d chi ra rang chinh sach ban dan cua An D¢ khong thé tach
ro1 khoi cac yéu t dia chinh tri, sy canh tranh cong nghé toan cAu va nhu cau xay dung
nang lyc chién lugc qudc gia. Trong khi Trung Qudc theo dudi mé hinh tich hop doc
v6i hd trg cong manh mé, My tap trung vao bao vé chudi cung tng 16i thi An D6 chon
cach dinh vi minh nhu mot trung tim ma, linh hoat, san sang lién két véi cac cuong
qudc cong nghé trong khudn kho “Minilateral Semiconductor Alliances - Lién minh
béan dan tdi thiéu da phuong”. Tuy nhién, chinh sy canh tranh khéc ligt nay cling dat ra
cac thach thirc ngay cang 16n vé nang luc sang tao cong nghé, tu chii chudi gia tri va
téc do trién khai chinh sach cho quéc gia nay.
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