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o -NTRODUCTzON

4OVERNMENTS AND RESEARCHERS OFTEN TEST NEW POL0C0ES BY EwPER0MENT0NG ON A RELAT0VELY
SMALL NUMBER OF UN0TS% /H0S 0S PART0CULARLY COMMON W0TH GOVERNMENT PROGRAMS 0NTENDED
TO HELP SMALL AND MED0UM ENTERPR0SES: AS THESE 0NTERVENT0ONS ARE EwPENS0VE% =OR EwAMPLE:
BLOOM ET AL% p3zot( P0LOTED A MANAGEMENT 0MPROVEMENT PROGRAM 0N -ND0A W0TH 3e PLANTS
TRACKED FOR TWO YEARSs g0GUCH0 ET AL% p3zo;( A PROGRAM W0TH TREATMENT GROUPS RANG0NG
FROM 37 TO ott RMS 0N u0ETNAM AND TRACKED FOR VE YEARSs BRUHN ET AL% p3zoe( A PROGRAM
W0TH ofiz TREATED RMS 0N lEw0CO TRACKED FOR FOUR TO VE YEARSs -ACOVONE ET AL% p3z33( A
PROGRAM W0TH A ofin RMS 0N •OLOMB0A TRACKED FOR FOUR YEARSs AND •USTñD0O ET AL% p3z3z( A
PROGRAM W0TH nt RMS 0N lOyAMB0+UE: TRACKED FOR A YEAR% gOWEVER: THESE SMALL SAMPLES
CAN RESULT 0N ANALYSES W0TH L0M0TED STAT0ST0CAL POWER: AND THE EST0MATES OF THE PROGRAM"S
0MPACTS MAY BE 0MPREC0SE: W0TH STANDARD FRE+UENT0ST HYPOTHES0S TEST0NG UNABLE TO REiECT
THE NULL OF NO 0MPACT AT CONVENT0ONAL S0GN0CANCE LEVELS EVEN 0F THE PO0NT EST0MATES ARE
POS0T0VE AND OF A MAGN0TUDE THAT WOULD PASS A COSThEfECT0VENESS TEST%

BUT THESE POL0CY 0NTERVENT0ONS ARE NOT DES0GNED 0N A VO0D% 1OL0CYMAKERS DES0GN 0NTERh
VENT0ONS BASED ON THE0R PAST EwPER0ENCES W0TH D0fERENT POL0C0ES 0N THE COUNTRY AND THE0R
KNOWLEDGE OF THE CONTEwT AND CONSTRA0NTS FAC0NG BENEC0AR0ES% �CADEM0CS BR0NG KNOWLEDGE
FROM THE Ew0ST0NG L0TERATURE: ECONOM0C THEORY: AND THE0R OWN EwPER0ENCES% 1ART0C0PANTS h
SUCH AS RMS h WHO APPLY TO SUCH PROGRAMS DO SO BASED ON EwPECTAT0ONS ABOUT THE0R L0KELY
EfECTS% /HESE BEL0EFS TYP0CALLY 0NVOLVE CONS0DERABLE UNCERTA0NTY pS0NCE 0F THEY KNEW FOR
SURE THE PROGRAM WOULD WORK AS 0NTENDED: A P0LOT WOULD NOT BE NECESSARY(% BUT NEVERTHEh
LESS: THEY CONTA0N SOME 0NFORMAT0ON: WH0CH STANDARD 0MPACT EVALUAT0ONS US0NG FRE+UENT0ST
EST0MAT0ON COMPLETELY 0GNORES%

BAYES0AN ANALYS0S THEORET0CALLY OfERS A PR0NC0PLED WAY OF 0NCORPORAT0NG TH0S PR0OR KNOWLh
EDGE 0NTO 0MPACT EVALUAT0ON% -MBENS AND ’UB0N p3zofi( PROV0DE THE FOUNDAT0ONAL TREATh
MENT OF A BAYES0AN MODELhBASED ECONOMETR0C APPROACH FOR 0NFERENCE 0N S0MPLE RANDOMh
0yED TR0ALS% xET L0KE MANY TEwTBOOK APPROACHES TO BAYES0AN ANALYS0S: 0NCLUD0NG 4ELMAN
ET AL% ponnfi(: THEY TEND TO FOCUS ON WEAKLYh0NFORMAT0VE PR0ORS 0N LARGEhSAMPLE APPL0CAT0ONS:
RATHER THAN RELAT0VELY 0NFORMAT0VE PR0ORS 0N SMALL SAMPLE APPL0CAT0ONS% •ONDUCT0NG 0NFORh
MAT0VE BAYES0AN 0MPACT EVALUAT0ON 0N A REAL APPL0ED SETT0NG RA0SES A NUMBER OF PRACT0CAL
CHALLENGES AROUND THE CHO0CE OF EST0MAND: HOW 0NFORMAT0VE PR0ORS SHOULD BE OBTA0NED: HOW
TO DEAL W0TH LARGE NUMBERS OF CONTROL VAR0ABLES SUCH AS RANDOM0yAT0ON STRATA wED EfECTS:
AND RELATED MODELL0NG CHALLENGES%

/H0S PAPER PROV0DES A DEMONSTRAT0ON OF HOW TO APPLY BAYES0AN 0MPACT EVALUAT0ON 0N
PRACT0CE TO A REAL STAKES ELD EwPER0MENT% vE CONS0DER AN EVALUAT0ON OF A PROGRAM 0N
•OLOMB0A THAT WAS DES0GNED TO HELP 0NCREASE EwPORTS BY 0MPROV0NG MANAGEMENT PRACh
T0CES% /H0S TACKLES A KEY POL0CY +UEST0ON h HOW TO D0VERS0FY EwPORTS AND 0NCREASE RMS"
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PRODUCT0V0TY h 0N THE CONTEwT OF A MULT0hM0LL0ON DOLLAR EwPER0MENT ON A SAMPLE OF 3zz RMS%
vE EL0C0T 0NFORMAT0VE NONPARAMETR0C PR0ORS FROM ACADEM0C EwPERTS: •OLOMB0AN POL0CYMAKh
ERS: AND FROM THE RMS PART0C0PAT0NG 0N THE PROGRAM: AS WELL AS US0NG L0TERATUREh0NFORMED
PR0ORS% 9UR PR0ORS ARE EL0C0TED FOR THE 0NTENT0ONhTOhTREAT p-//( EfECTS: WE THEN AGGREGATE
THEM W0TH0N CATEGORY pE%G% POL0CYMAKER(: AND T D0STR0BUT0ONS TO THESE PR0ORS% 9UR FREh
+UENT0ST EST0MAT0ON EMPLOYS VE LAGS OF THE OUTCOME VAR0ABLE AND STRAT0ED RANDOM0yAT0ON
W0TH OVER FTY STRATA: FOLLOW0NG STANDARD PRACT0CES TYP0CALLY EMPLOYED 0N THE L0TERATURE TO
BOOST STAT0ST0CAL POWER W0TH SMALL SAMPLES% 9UR BAYES0AN EST0MAT0ON THEN REGULAR0yES
THESE STRATA wED EfECTS: AND COMB0NES THE 0NFORMAT0VE PR0ORS W0TH A REGRESS0ON MODEL
US0NG THE EwPER0MENTAL DATA 0N ORDER TO OBTA0N CRED0BLE POSTER0OR 0NTERVALS OF TREATMENT
EfECTS% vE COMPARE THE RESULTS TO THOSE US0NG NONh0NFORMAT0VE pD0fUSE( PR0ORS TO SHOW
HOW MUCH OF THE RESULTS ARE COM0NG FROM THE BAYES0AN METHODOLOGY VERSUS THE 0NFORMAT0ON
CONTA0NED 0N THE PR0ORS%

/AKEhUP FOR THE PROGRAM WAS H0GH: W0TH et PERCENT OF RMS OfERED TREATMENT RECE0V0NG
CONSULT0NG SERV0CES: W0TH A MED0AN OF onfi HOURS CONSULT0NG RECE0VED% gOWEVER: WE ND THAT
WH0LE TH0S CONSULT0NG 0MPROVED GENERAL MANAGEMENT PRACT0CES 0N THE RM pPART0CULARLY LEAN
MANUFACTUR0NG OPERAT0ONS PRACT0CES AND CUSTOMERhRELATED COMMERC0AL PRACT0CES(: 0T LED TO
NO CHANGE 0N EwPORThSPEC0C PRACT0CES THAT ARE SPEC0CALLY GEARED TOWARDS 0MPROV0NG Ewh
PORT OUTCOMES% 9UR FRE+UENT0ST EST0MATES ND SMALL AND STAT0ST0CALLY 0NS0GN0CANT 0MPACTS
OF THE PROGRAM ON EwPORT0NG 0N 3zon pTHE RST YEAR AFTER THE 0NTERVENT0ON STARTED(: AND STAh
T0ST0CALLY S0GN0CANT NEGAT0VE 0MPACTS ON SOME EwPORT OUTCOMES 0N 3z3z pTHE SECOND YEAR
AFTER 0NTERVENT0ON: AND ONE 0N WH0CH EwPORT MARKETS WERE ALSO D0SRUPTED BY THE •9u-,hon
PANDEM0C(%

/HESE EST0MATES D0fER FROM THE POS0T0VE 0MPACTS OF THE PROGRAM ANT0C0PATED BY ACAh
DEM0CS: POL0CYMAKERS: PART0C0PAT0NG RMS: AND THE Ew0ST0NG L0TERATURE% 9UR BAYES0AN 0Mh
PACT EVALUAT0ON RESULTS SHOW HOW MUCH THESE PR0ORS SHOULD BE UPDATED 0N L0GHT OF THE DATA
FROM TH0S P0LOT EwPER0MENT% =OR B0NARY OUTCOMES SUCH AS THE EwTENS0VE MARG0N OF WHETHER
RMS EwPORT AT ALL: OUR FRE+UENT0ST EST0MATES ARE RELAT0VELY PREC0SE: AND THE BAYES0AN CREDh
0BLE POSTER0OR 0NTERVALS OVERLAP ALMOST COMPLETELY W0TH TRAD0T0ONAL CONDENCE 0NTERVALS%
/HAT 0S: EVEN W0TH 0NFORMAT0VE PR0ORS: THE S0GNAL 0N THE DATA 0S STRONG ENOUGH TO COMh
PLETELY UPDATE PR0ORS ON THESE OUTCOMES% =OR OUTCOMES L0KE 0NCREAS0NG EwPORT VAR0ETY:
WHERE THE PR0ORS ARE 0N L0NE W0TH THE EwPER0MENTAL RESULTS: THE VALUE OF 0NCORPORAT0NG THESE
PR0ORS 0S SEEN 0N POSTER0OR 0NTERVALS THAT ARE CONS0DERABLY NARROWER THAN THE FRE+UENT0ST
CONDENCE 0NTERVALS: PROV0D0NG MORE PREC0S0ON ABOUT THE L0KELY EfECT S0yES% -N CONTRAST: OUR
SAMPLE OF RMS 0S VERY HETEROGENEOUS: D0fER0NG A LOT 0N S0yE AND EwPORT PERFORMANCE: MAKh
0NG 0T HARD TO DETECT CHANGES 0N SKEWED CONT0NUOUS OUTCOMES% �S A RESULT: OUR FRE+UENT0ST
EST0MATES OF THE 0MPACTS OF THE PROGRAM ON THE VALUE AND PRODUCT0V0TY OF EwPORTS ARE VERY
0MPREC0SE: W0TH W0DE CONDENCE 0NTERVALS% -N TH0S CASE: THE BAYES0AN POSTER0OR 0NTERVALS
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SHOW ALMOST NO UPDAT0NG FROM THE PR0ORS: H0GHL0GHT0NG HOW UN0NFORMAT0VE THE DATA ARE
ABOUT SUCH OUTCOMES% =0NALLY: WE CONSTRUCT AN OVERALL 0NDEw OF EwPORT PERFORMANCE AS A
SUM OF STANDARD0yED yhSCORES OF OUR PREhSPEC0ED EwPORT OUTCOMES% 9UR BAYES0AN CRED0BLE
0NTERVALS L0E BETWEEN THE PR0OR 0NTERVALS AND CONDENCE 0NTERVAL: SHOW0NG PART0AL UPDAT0NG%
/HE RESULTS SHOW THE PROGRAM WAS NOT AS SUCCESSFUL AS ANT0C0PATED: BUT ALSO TEMPER THE
CONCLUS0ON OF 0T PERVERSELY WORSEN0NG EwPORT OUTCOMES%

/HE BAYES0AN APPROACH TO 0MPACT EVALUAT0ON ALSO OfERS SEVERAL NATURAL EwTENS0ONS TO
THE ANALYS0S ABOVE WH0CH ALLOW US TO GO BEYOND EST0MAT0NG A S0NGLE PO0NT TREATMENT EfECT
AND TEST0NG WHETHER 0T 0S yERO OR NOT% /HE MOST STRA0GHTFORWARD ADD0T0ONAL ANALYS0S 0S
TO CALCULATE THE POSTER0OR PROBAB0L0TY THAT THE PROGRAM HAD AN 0MPACT LARGE ENOUGH TO
PASS A COSThBENET ANALYS0S%9 -N OUR SETT0NG: G0VEN THE DATA: WE ND THAT THE CHANCE THAT
THE PROGRAM HAS AN AVERAGE EfECT LARGE ENOUGH TO iUST0FY THE GOVERNMENT"S SPEND0NG 0S
TYP0CALLY MUCH LESS THAN oz)% gOWEVER: 0T 0S POSS0BLE THAT TH0S AVERAGE EfECT 0S COMPOSED
OF HETEROGENEOUS q0ND0V0DUAL TREATMENT EfECTSq p-/$S( FOR THE RMS WE CONS0DERs W0TH0N
THE BAYES0AN FRAMEWORK 0T 0S POSS0BLE TO D0RECTLY EST0MATE THE D0STR0BUT0ON OF -/$S BY
MODELL0NG THE POTENT0AL OUTCOMES: AS PROPOSED 0N -MBENS AND ’UB0N p3zofi(% /H0S ANALYS0S
0S NATURAL 0N THE BAYES0AN SEThUP AND CHALLENG0NG 0N THE FRE+UENT0ST APPROACH BECAUSE 0T
RE+U0RES 0NFORMAT0ON ABOUT THE CORRELAT0ON BETWEEN THE POTENT0AL OUTCOMES: WH0CH THE DATA
CAN NEVER SPEAK TO pDUE TO THE FUNDAMENTAL PROBLEM OF CAUSAL 0NFERENCE(% vE USE EL0C0TED
PR0ORS ON TH0S CORRELAT0ON FROM ACADEM0CS AND POL0CYMAKERS TO PERFORM TH0S ANALYS0S 0N
OUR SAMPLE AND ND L0M0TED POTENT0AL FOR HETEROGENEOUS EfECTS OF THE PROGRAM%

/HERE ARE SEVERAL POSS0BLE EwPLANAT0ONS FOR TH0S SOMEWHAT NEGAT0VE RESULT: MOSTLY REh
LAT0NG TO PROGRAM 0MPLEMENTAT0ON% � RSThORDER 0SSUE 0S THE TYPE OF CONSULT0NG ADV0CE
PROV0DEDc WH0LE THE GOVERNMENT 0N0T0ALLY FOCUSED ON EwPORT OUTCOMES: OVER T0ME THE PROh
GRAM GOALS APPEARED TO SH0FT TOWARDS GENERAL MANAGEMENT PRACT0CES AND RM PRODUCT0V0TY
OVERALL% 9UR +UAL0TAT0VE D0SCUSS0ONS W0TH CONSULTANTS p�PPEND0w B( SUGGESTED THAT 0N SOME
CASES THEY SUGGESTED RMS WERE NOT AT THE STANDARD NEEDED TO EwPORT AND SHOULD FOCUS
0NSTEAD ON THE DOMEST0C MARKETs TH0S MAY EwPLA0N THE NEGAT0VE EfECT ON EwPORTS 0N 3z3z%3

rOME RELEVANT ADD0T0ONAL 0SSUES 0NCLUDE LOW PROGRAM 0NTENS0TY RELAT0VE TO S0M0LAR rl$
0NTERVENT0ONS STUD0ED 0N THE L0TERATURE: AND THE FACT THAT OUR SAMPLE OF RMS WAS MORE
HETEROGENEOUS 0N BOTH S0yE AND 0NDUSTRY: MAK0NG 0T POTENT0ALLY MORE CHALLENG0NG FOR CONh
SULTANTS TO OfER RELEVANT ADV0CE TO ALL RMS% vE EwPLORE THESE NARRAT0VES AND PERFORM
ROBUSTNESS CHECKS TO OUR MA0N RESULTS BY EwCLUD0NG STRATA W0TH EwCEPT0ONAL EwPORT PERFORh
MANCE AT BASEL0NE 0N APPEND0w $% /AKEN TOGETHER: OUR RESULTS SUGGEST THAT THESE FEATURES
OF PROGRAM 0MPLEMENTAT0ON MAY BE 0MPORTANT TO PROGRAM SUCCESS%

9vH0LE TH0S 0S SOMET0MES DONE 0N FRE.UENT0ST ANALYS0S: THERE 0S L0TTLE iUST0CAT0ON FOR DO0NG SO: AS
THE FRE.UENT0ST UNCERTA0NTY REFERS TO THE D0STR0BUT0ON OF THE ESTZMATOR ACROSS MULT0PLE SAMPLES: NOT THE
D0STR0BUT0ON OF UNCERTA0NTY ABOUT THE EST0MAND 0TSELF%

3vH0LE WE ND SOME SUGGEST0VE EV0DENCE THAT OTHER RM OUTCOMES MAY HAVE 0MPROVED: THE EV0DENCE
0S .U0TE WEAKs SEE �PPEND0w d%
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/H0S PAPER SERVES TO DEMONSTRATE THROUGH AN APPL0CAT0ON TO A REAL WORLD POL0CY EwPERh
0MENT HOW BAYES0AN 0MPACT EVALUAT0ON CAN BE CARR0ED OUT 0N PRACT0CE W0TH 0NFORMAT0VE
PR0ORS% 9UR HOPE 0S THAT 0T SERVES A S0M0LAR ROLE TO •ASEY ET AL% p3zo3(: WHO DEMONh
STRATED THE PRACT0CAL USE OF PREhANALYS0S PLANS THROUGH A ELD EwPER0MENT% IUST AS W0TH
PREhANALYS0S PLANS: WE BEL0EVE THE VALUE OF TH0S BAYES0AN APPROACH 0S L0KELY TO BE H0GHEST
FOR LONGhTERM ELD EwPER0MENTS THAT ARE EwPENS0VE AND T0MEhCONSUM0NG TO REPL0CATE% -N
CONTRAST: 0F REPL0CAT0ONS ARE CHEAP AND +U0CK: AS 0S THE CASE 0N MANY LAB EwPER0MENTS: THEN
iUST AS •OfMAN AND m0EDERLE p3zofi( ARGUE AGA0NST PREhANALYS0S PLANS: ONE MAY BE ABLE
TO CHEAPLY 0NCREASE SAMPLE S0yE TO THE PO0NT WHERE POSTER0OR CRED0BLE 0NTERVALS CO0NC0DE
W0TH TRAD0T0ONAL CONDENCE 0NTERVALS: EVEN W0TH 0NFORMAT0VE PR0ORS: REDUC0NG THE VALUE OF
OUR APPROACH% /HE SAME LOG0C MAY APPLY TO LARGE SAMPLE �6B TEST0NG CARR0ED OUT ON
TECH PLATFORMS% BUT WHEN 0MPORTANT POL0CY DEC0S0ONS REST ON THE RESULTS OF ELD EwPERh
0MENTS W0TH L0M0TED SAMPLE S0yES: 0NVEST0NG 0N COLLECT0NG 0NFORMAT0VE PR0ORS AND BR0NG0NG
TH0S KNOWLEDGE 0NTO EVALUAT0ONS THROUGH OUR APPROACH SEEMS BENEC0AL%

/H0S PAPER CONTR0BUTES TO TWO MA0N AREAS OF THE L0TERATURE% /HE RST 0S A GROW0NG
L0TERATURE ON COLLECT0NG AND US0NG PR0ORS AND PRED0CT0ONS ABOUT 0NTERVENT0ONS% /O DATE TH0S
HAS LARGELY 0NVOLVED GETT0NG ACADEM0CS: POL0CYMAKERS: OR PROGRAM PART0C0PANTS TO MAKE
PRED0CT0ONS ABOUT THE L0KELY EfECTS OF A TREATMENT: AND THEN MEASUR0NG THE ACCURACY OF
THESE PRED0CT0ONS pE%G% 4ROH ET AL% p3zo7(s g0RSCHLE0FER ET AL% p3zo7(s ,ELLAV0GNA AND 1OPE
p3zoe(s lCJENy0E p3zoe(s ,ELLAV0GNA ET AL% p3zon((% BUT 0N ECONOM0CS THESE PRED0CT0ONS
HAVE TYP0CALLY NOT BEEN EL0C0TED AS FULL NONPARAMETR0C D0STR0BUT0ONS: AND HAVE NOT BEEN
FORMALLY 0NCORPORATED 0NTO THE ANALYS0S% �NDREWS AND rHAP0RO p3z3o( STUDY THE +UEST0ON
OF HOW TO BEST COMMUN0CATE RESULTS 0F AUD0ENCES COME W0TH D0fERENT PR0ORS: AND SUGGEST
THAT THERE MAY BE CASES WHERE ANALYSTS SHOULD CENSOR THE EST0MATES THEY REPORT AS A RESULT%
�BAD0E p3z3z( NOTES THAT THE 0NFORMAT0ON CONTENT 0N NONhS0GN0CANT RESULTS W0LL DEPEND
ON THE PR0ORS DEC0S0ONhMAKERS HAD ABOUT THE NULL HYPOTHES0S BE0NG REiECTED% 9UR APPROACH
EwPL0C0TLY EL0C0TS THESE PR0ORS: AND SO PROV0DES A WAY TO COMMUN0CATE HOW MUCH THESE PR0ORS
SHOULD BE UPDATED G0VEN THE DATA% =0NALLY: WH0LE BAYES0AN ANALYS0S HAS NOT YET BEEN USED
FOR ANALYy0NG 0ND0V0DUAL 0MPACT EVALUAT0ONS: BAYES0AN METAhANALYS0S APPROACHES HAVE BEEN
USED TO AGGREGATE EV0DENCE FROM D0fERENT STUD0ES pE%G% lEAGER p3zon(s u0VALT p3z3z((%

rECOND: THE PAPER CONTR0BUTES TO A L0TERATURE ON 0MPROV0NG MANAGEMENT AND EwPORT
PERFORMANCE 0N RMS% rEVERAL RECENT EwPER0MENTS HAVE FOUND MANAGEMENT CONSULT0NG
CAN 0MPROVE MANAGEMENT PRACT0CES AND RM PERFORMANCE pBLOOM ET AL% p3zot(s BRUHN
ET AL% p3zoe(s -ACOVONE ET AL% p3z33((% gOWEVER: THESE Ew0ST0NG STUD0ES HAVE NOT FOCUSED ON
EwPORThOR0ENTED RMS W0TH EwPORT0NG AS A MA0N OUTCOME% BLOOM ET AL% p3z3o( USE DATA
ON �MER0CAN AND •H0NESE RMS: AND ND THAT BETTER MANAGED RMS ARE MORE L0KELY TO
EwPORT: SELL MORE PRODUCTS TO MORE DEST0NAT0ONS: AND HAVE H0GHER EwPORT REVENUES% ,ESP0TE
TH0S RELAT0ONSH0P: OUR RESULTS SUGGEST THAT PURELY 0MPROV0NG MANAGEMENT PRACT0CES MAY
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NOT BE ENOUGH BY 0TSELF TO SPUR EwPORT ACT0V0TY W0THOUT A MORE EwPL0C0T FOCUS ON PRACT0CES
RELATED TO EwPORT0NG% /O DATE THERE HAVE BEEN RELAT0VELY FEW R0GOROUS EVALUAT0ONS OF THESE
POL0C0ES TO SPUR EwPORTS 0N DEVELOP0NG COUNTR0ES% rEVERAL STUD0ES USE EwhPOST EVALUAT0ONS
W0TH NONhEwPER0MENTAL METHODS pE%G% 40RMA ET AL% p3zzn( ON PRODUCT0ON SUBS0D0ES FOR
•H0NESE RMS: AND •ADOT ET AL% p3zofi( ON MATCH0NG GRANTS G0VEN TO /UN0S0AN RMS TO
0MPLEMENT EwPORT BUS0NESS PLANS(: BUT CONCERNS REMA0N ABOUT SELFhSELECT0ON OF RMS 0NTO
THESE PROGRAMS% �TK0N ET AL% p3zo;(: CARR0ED OUT A DEMANDhS0DE 0NTERVENT0ON W0TH SMALL
RMS pAVERAGE S0yE OF ONE EMPLOYEE(: PROV0D0NG $GYPT0AN RUGhMANUFACTURERS W0TH 0N0T0AL
ORDERS AND L0NKS TO FORE0GN BUYERS: AND ND EwPORT0NG 0NCREASES RM PRODUCT0V0TY% /WO
OTHER EwPER0MENTS DO NOT ND STAT0ST0CALLY S0GN0CANT 0MPACTS OF MUCH L0GHTER 0NFORMAT0ON
0NTERVENT0ONSc BRE0NL0CH ET AL% p3zo;( CONS0DER THE 0MPACT OF SEND0NG BROCHURES FROM THE
EwPORT PROMOT0ON AGENCY TO rl$S 0N THE 2N0TED J0NGDOM: AND J0M ET AL% p3zoe( ND THAT
ONEhDAY 0NFORMAT0ONAL SEM0NARS HAD NO 0MPACT ON EwPORT0NG FOR TEwT0LE RMS 0N u0ETNAM%
$VEN THOUGH OUR 0NTERVENT0ON 0S MUCH MORE 0NTENS0VE: 0T ALSO SHOWS HOW HARD 0T CAN BE
FOR SUPPLYhDR0VEN APPROACHES TO 0NCREASE EwPORT PERFORMANCE%

/HE REMA0NDER OF TH0S PAPER 0S ORGAN0yED AS FOLLOWS% rECT0ON 3 DESCR0BES THE EwPER0MENh
TAL CONTEwT AND 0NTERVENT0ON% rECT0ON t OUTL0NES HOW 0NFORMAT0VE PR0ORS WERE EL0C0TED FROM
ACADEM0CS: POL0CYMAKERS AND RMS: AND COMPARES THEM TO L0TERATUREhBASED AND WEAKLYh
0NFORMAT0VE PR0ORS% rECT0ON fl DESCR0BES THE METHODOLOG0CAL APPROACH FOR BOTH FRE+UENT0ST
AND BAYES0AN 0MPACT EVALUAT0ON% rECT0ON fi PROV0DES ALL RESULTS OF THE MA0N ANALYS0S: W0TH
ADD0T0ONAL BAYES0AN DEC0S0ON ANALYS0S 0N SUBSECT0ON fi%fl AND A D0SCUSS0ON OF WHY THE PROh
GRAM 0MPACTS WERE NOT AS LARGE AS EwPECTED 0N SUBSECT0ON fi%fi% rECT0ON 7 CONCLUDES W0TH
POTENT0AL APPL0CAT0ONS OF THE 0NFORMAT0VE BAYES0AN APPROACH 0N FUTURE RESEARCH%

3 bONTEwT: dwPERzMENT AND -NTERVENTzON

3)o aACIGROUND AND 1ROGRAM kAUNCH

•OLOMB0A FACES SEVERAL 0MPORTANT POL0CY CHALLENGES WH0CH TH0S PROGRAM A0MED TO HELP
ADDRESS% /HE RST 0S THE DES0RE TO D0VERS0FY AND EwPAND 0TS EwPORT BASE% •OLOMB0A 0S
CURRENTLY H0GHLY DEPENDENT ON COMMOD0T0ES SUCH AS CRUDE PETROLEUM: COAL: COfEE: 5OWERS:
AND GOLD: WH0CH MAKE UP MORE THAN ez PERCENT OF 0TS MERCHAND0SE EwPORTS: RESULT0NG 0N
A POL0CY 0NTEREST 0N BROADEN0NG THE RANGE OF RMS AND SECTORS THAT ENGAGE 0N EwPORT0NG%
rECONDLY: ONE KEY BARR0ER TO RMS BE0NG COMPET0T0VE ON THE GLOBAL MARKET 0S LOW PROh
DUCT0V0TY% kABOR PRODUCT0V0TY 0N •OLOMB0A 0S LOW: W0TH 0T TAK0NG AROUND FOUR •OLOMB0AN
WORKERS TO PRODUCE WHAT ONE WORKER DOES 0N THE 2N0TED rTATES pkONDOjO: 3zo;(% �S A
RESULT: 0MPROV0NG PRODUCT0V0TY 0S A PR0OR0TY FOR GOVERNMENT POL0CY: AND HELP0NG ADDRESS
TH0S PRODUCT0V0TY GOAL MAY ALSO HELP RMS BECOME MORE COMPET0T0VE 0N GLOBAL MARKETS%
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� KEY FACTOR THAT HELPS DETERM0NE BOTH RM PRODUCT0V0TY: AND THE AB0L0TY OF RMS
TO EwPORT: 0S THE MANAGEMENT PRACT0CES USED BY RMS% BLOOM ET AL% p3zo7( EST0MATE
THAT D0fERENCES 0N MANAGEMENT CAN ACCOUNT FOR tz PERCENT OF CROSShCOUNTRY PRODUCT0V0TY
D0fERENCES% BETTER MANAGEMENT 0S ALSO STRONGLY ASSOC0ATED W0TH EwPORT PERFORMANCE: W0TH
BLOOM ET AL% p3z3o( ND0NG THAT BETTER MANAGED RMS ARE MORE L0KELY TO EwPORT: SELL MORE
PRODUCTS TO MORE DEST0NAT0ONS: AND HAVE H0GHER EwPORT REVENUES% gOWEVER: •OLOMB0AN
RMS HAVE LOW LEVELS OF MANAGEMENT PRACT0CES ACCORD0NG TO GLOBAL SURVEYS L0KE THE vORLD
lANAGEMENT rURVEY: W0TH LEVELS S0M0LAR TO COUNTR0ES L0KE -ND0A AND JENYA THAT HAVE MUCH
LOWER PERhCAP0TA 0NCOMES% � PR0OR P0LOT EwPER0MENT 0N •OLOMB0A p-ACOVONE ET AL%: 3z33( HAD
WORKED W0TH A S0NGLE 0NDUSTRY: THE AUTOPARTS SECTOR: AND FOUND THAT 0ND0V0DUAL AND GROUPh
BASED CONSULT0NG HAD 0MPROVED MANAGEMENT PRACT0CES: BUT WAS NOT FOCUSED ON EwPORT0NG
OR EwPORThOR0ENTED RMS%

/HE •OLOMB0A 1RODUCT0V0TY AND $wPORT -MPROVEMENT 1ROGRAM p1$-1(6 WAS DES0GNED
BY THE 1ROGRAMA DE /RANSFORMAC0ñN 1RODUCT0VA p1ROGRAM OF 1RODUCT0VE /RANSFORMAT0ON(
p1/1( W0TH THE EwPL0C0T OBiECT0VE OF ó0MPROV0NG THE PRODUCT0V0TY AND EwPORT CAPAC0TY OF
THE PART0C0PAT0NG RMS“% -T A0MED TO ACH0EVE THESE GOALS THROUGH PROV0D0NG CONSULT0NG
SERV0CES TO RMS TO 0MPROVE THE0R MANAGEMENT PRACT0CES pDESCR0BED 0N DETA0L BELOW(% /HE
PROGRAM WAS LAUNCHED 0N mOVEMBER 3zo;% /O BE EL0G0BLE FOR THE PROGRAM: RMS HAD
TO HAVE Ew0STED FOR AT LEAST TWO YEARS: BE FORMALLY REG0STERED: BELONG TO ONE OF TH0RTEEN
SELECTED SECTORS pTRANSPORT MANUFACTUR0NG: CONSTRUCT0ON: TEwT0LES: FRU0TS AND FRU0T PRODUCTS:
SPEC0ALTY COfEES AND COfEE PRODUCTS: BEEF: A+UACULTURE: COCOA PRODUCTS: PROCESSED FOOD:
COSMET0CS: PHARMACEUT0CALS: PLAST0CS AND PA0NT PRODUCTS: AND BAS0C CHEM0CALS(: PROV0DE
NANC0AL STATEMENTS: AND COMPLETE AN ONL0NE APPL0CAT0ON PROCESS% �LONG W0TH THE GENERAL
CALL FOR RMS TO APPLY: 1/1 SPEC0CALLY REACHED OUT TO A L0ST OF RMS THAT HAD EwPORTED
AT LEAST ONCE 0N THE PAST VE YEARS TO SEE 0F THEY WERE 0NTERESTED 0N APPLY0NG% /HE CLOS0NG
DATE FOR APPL0CAT0ONS WAS lARCH 3t: 3zoe pSEE T0MEL0NE 0N �PPEND0w �(%

3)3 "ANDOM �SSzGNMENT AND ezRM bHARACTERzSTzCS

� TOTAL OF 3zz RMS MET THE EL0G0B0L0TY COND0T0ONS FOR THE PROGRAM AFTER APPLY0NG% /HESE
3zz RMS WERE THEN RANDOMLY ASS0GNED TO TWO GROUPS OF ozz EACH ON �PR0L oo: 3zoe%
/HE APPL0CAT0ON FORM DATA WERE USED TO STRAT0FY RMS BY S0yE pSMALL: MED0UM: OR LARGE(:
AND WHETHER OR NOT THE RMS HAD EwPORTED AT ALL 0N THE LAST t YEARS% �N ADD0T0ONAL
TWO STRATA WERE ADDEDc ONE STRATUM OF on EwPORT OUTL0ER RMS pDENED 0N TERMS OF HAV0NG
EwPORT VALUES: THE NUMBER OF DEST0NAT0ONS EwPORTED TO: OR THE NUMBER OF D0fERENT PRODUCTS
EwPORTED ABOVE THE nfiTH PERCENT0LE 0N THE SELFhREPORTED EwPORT DATA ON THE APPL0CAT0ON
FORM(: AND ONE STRATUM OF o RM THAT WAS M0SS0NG RM S0yE 0NFORMAT0ON% vE THEN FORMED

6/H0S 0S A PSEUDONYM: WH0CH WE USE AT THE RE.UEST OF 1/1%
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AN 0NDEw OF THE PROPORT0ON OF oo EwPORT0NG MANAGEMENT PRACT0CES THAT RMS WERE US0NG%
v0TH0N EACH OF THE E0GHT STRATA: WE THEN RANKED RMS BY TH0S EwPORT PRACT0CES 0NDEw: AND
FORMED +UADRUPLETS: RANDOMLY SELECT0NG TWO RMS FROM EACH +UADRUPLET TO BE ASS0GNED
TO CONTROL: AND TWO RMS TO TREATMENT% -N TOTAL TH0S G0VES US fifl STRATA DENED BY THESE
EwPORT PRACT0CE +UADRUPLETS 0NS0DE THE E0GHT OR0G0NAL STRATA%

/ABLE o PROV0DES SUMMARY STAT0ST0CS FOR THE RMS 0N THE PROGRAM: PROV0D0NG MEANS BY
TREATMENT STATUS: ALONG W0TH THE STANDARD DEV0AT0ON AND PERCENT0LES OF THE D0STR0BUT0ON%
/HERE ARE THREE FEATURES OF THE SAMPLE THAT WE W0SH TO EMPHAS0yE% /HE RST 0S THAT THE
SAMPLE CONS0STS OF RMS THAT WERE ALREADY EwPORT0NG OR THAT WERE 0NTERESTED 0N DO0NG SO%
�T THE T0ME OF APPLY0NG: fie) HAD EwPORTED 0N THE LAST THREE YEARS: AND fiz) HAD EwPORTED
0N THE LAST YEAR p3zo;(% •OND0T0ONAL ON EwPORT0NG: THE MED0AN RM EwPORTS do;z:zzz:
EwPORT0NG t D0fERENT PRODUCTS pMEASURED AT THE 7 D0G0T LEVEL(: TO 3 COUNTR0ES: AND A TOTAL
OF fi D0ST0NCT PRODUCThCOUNTRY COMB0NAT0ONS% �MONG THE RMS THAT WERE NOT EwPORT0NG: nfi
PERCENT SA0D THEY WERE 0NTERESTED 0N START0NG TO EwPORT: AND AMONG THOSE ALREADY EwPORT0NG:
nn PERCENT SA0D THEY WERE 0NTERESTED 0N EwPAND0NG EwPORTS% vHEN ASKED TO DESCR0BE HOW
THEY SEE THE STRATEG0C ROLE OF EwPORTS 0N THE0R BUS0NESS: eo PERCENT OF THOSE EwPORT0NG SAW
0T AS A KEY PART OF THE0R RM GROWTH STRATEGY: AS OPPOSED TO A MEANS OF R0SK D0VERS0CAT0ON:
A WAY OF SELL0NG EwCESS PRODUCTS THAT FA0LED TO SELL LOCALLY: OR AN OCCAS0ONAL RESPONSE TO
RE+UESTS FROM ABROAD%

rECOND: RMS HAD ROOM TO 0MPROVE THE0R EwPORT AND GENERAL MANAGEMENT PRACT0CES%
9N AVERAGE: RMS ARE DO0NG t7 PERCENT OF THE BAS0C EwPORT PRACT0CES MEASURED ON THE
APPL0CAT0ON FORM: AND flfl PERCENT OF GENERAL MANAGEMENT PRACT0CES% /H0RD: THE RMS ARE
VERY HETEROGENEOUS: WH0CH MAKES 0T HARDER TO OfER A STANDARD0yED PROGRAM: AND ALSO
MORE D0CULT TO DETECT TREATMENT 0MPACTS% /H0S HETEROGENE0TY 0S EV0DENT 0N RM S0yE pfl;
PERCENT SMALL: flfi PERCENT MED0UM: n PERCENT LARGE(: W0TH RMS HAV0NG A MEAN OF ;t AND
MED0AN OF fl3 EMPLOYEES: BUT RANG0NG FROM 3 TO ;fiz WORKERS% /HE SALES OF A RM AT THE
nzTH PERCENT0LE p3fi:7;fi M0LL0ON PESOS OR 2rde%7 M0LL0ON( ARE MORE THAN VE T0MES THOSE
OF A RM AT THE MED0AN pfl:fin7 M0LL0ON PESOS OR 2rdo%fi M0LL0ON(: AND t7 T0MES THOSE AT
THE ozTH PERCENT0LE p;zz M0LL0ON PESOS OR 2rd3tfi:zzz(% /H0S HETEROGENE0TY ALSO SHOWS UP
ACROSS SECTOR: W0TH THE MOST COMMON SECTORS BE0NG TEwT0LES poe)(: CONSTRUCT0ON po7)(:
TRANSPORTAT0ON E+U0PMENT pofl)(: PLAST0CS AND PA0NT PRODUCTS pot)(: AND PROCESSED FOOD
poz)(% rPEC0C EwAMPLES 0NCLUDE A CLOTH0NG FACTORY SPEC0AL0y0NG 0N BUS0NESS AND SCHOOL
UN0FORMSs A MANUFACTURER OF W0NDOW FRAMES OUT OF ALUM0NUMs A COSMET0CS FACTORY MAK0NG
SHAMPOO AND NA0L POL0SHs A PA0NT MANUFACTURERs AND A COMPANY MAK0NG DR0ED TROP0CAL
FRU0TS% �LMOST HALF OF THE RMS ARE LOCATED 0N THE •UND0NAMARCA REG0ON THAT 0NCLUDES THE
CAP0TAL C0TY: BOGOTA: W0TH ANOTHER +UARTER 0N THE TWO REG0ONS AROUND •AL0 AND lEDELL0N%

;



3)t ,ETAzLS OF THE -NTERVENTzON AND 1ROGRAM -MPLEMENTATzON

/HE PROGRAM BEGAN W0TH BOTH THE TREATMENT AND CONTROL GROUPS RECE0V0NG A D0AGNOST0C
ANALYS0S 0N �PR0L AND lAY 3zoe% /H0S CONS0STED OF A CONSULTANT ASSESS0NG THE RM 0N
VE AREASc +UAL0TY pGETT0NG PRODUCTS TO THE STANDARD NEEDED FOR 0NTERNAT0ONAL MARKETS(:
PRODUCT0V0TY pMETHODS TO REDUCE PRODUCT0ON COSTS(: LABOR PRODUCT0V0TY pA FOCUS ON MANh
AG0NG WORKERS TO MAKE THEM MORE PRODUCT0VE(: COMMERC0AL STRATEGY pW0TH A FOCUS ON SALES
STRATEGY AND ACCESS0NG EwPORT MARKETS(: AND ENERGY EC0ENCY pTO REDUCE ENERGY COSTS OF
PRODUCT0ON(% /HE D0AGNOST0C WAS FREE FOR RMS: BUT 0NVOLVED ABOUT o3 HOURS OF CONSULTANT
T0ME: AT AN APPROw0MATE COST TO THE PROGRAM OF 2rd73fi: AND CONCLUDED W0TH AN AUTOMh
AT0yED SUMMARY REPORT WH0CH COMPARED THE0R RELAT0VE PERFORMANCE ACROSS THE VE AREAS:
ALONG W0TH PROV0D0NG GENERAL pNOT CUSTOM0yED( H0GHhLEVEL ADV0CE FOR AREAS FOR 0MPROVEMENT
0N EACH AREA%

/HE TREATMENT GROUP THEN RECE0VED A CONSULT0NG 0NTERVENT0ON: BEG0NN0NG 0N IUNE6IULY
3zoe AND LAST0NG FOR MOST RMS THROUGH TO IULY 3zon% /H0S CONS0STED OF onz HOURS OF
0NhPERSON TECHN0CAL ASS0STANCEc tz HOURS D0RECTED TOWARDS GENERAL COMMERC0AL STRATEGY:
AND o7z HOURS TOWARDS THE TWO OF THE OTHER FOUR AREAS% /HE D0AGNOST0C GU0DED TH0S CHO0CE:
BUT RMS WERE FREE TO CHOOSE WH0CH TWO AREAS THEY PREFERRED% $ACH OF THE VE AREAS WAS
CONTRACTED SEPARATELY TO A D0fERENT •OLOMB0AN CONSULT0NG RM THAT SPEC0AL0yED 0N THAT PARh
T0CULAR AREA: AND WHO WOULD THEN SEND CONSULTANTS TO WORK W0TH THE RM% /HE COMMERC0AL
STRATEGY CONSULT0NG FOCUSED ON 0DENT0FY0NG A STAR PRODUCT AND DETERM0N0NG WH0CH MARKETS
THE COMPANY SHOULD DEVOTE 0TS SALES EfORTS pBOTH DOMEST0CALLY AND 0NTERNAT0ONALLY(% /HE
OPERAT0ONAL PRODUCT0V0TY CONSULT0NG 0NVOLVED 0MPLEMENT0NG LEAN MANUFACTUR0NG TOOLS L0KE
VALUEhSTREAM MAPP0NG W0TH THE GOAL OF STANDARD0y0NG PROCESSES: REDUC0NG BOTTLENECKS: AND
0MPROV0NG PRODUCT0ON EC0ENCY% /HE LABOR PRODUCT0V0TY CONSULT0NG FOCUSED ON RETA0N0NG
AND 0MPROV0NG WORKER MORALE: THROUGH METHODS SUCH AS WORKER RECOGN0T0ON PROGRAMS AND
FEEDBACK SESS0ONS% /HE +UAL0TY CONSULT0NG FOCUSED ON 0MPROV0NG +UAL0TY STANDARDS TO THE
LEVEL NEEDED TO MEET TECHN0CAL BARR0ERS TO ENTER OVERSEAS MARKETS% /HE ENERGY CONSULT0NG
LOOKED FOR OPPORTUN0T0ES TO LOWER ENERGY COSTS THROUGH 0MPROVEMENTS: SUCH AS THROUGH USh
0NG k$, L0GHT0NG% �PPEND0w B PROV0DES MORE DETA0LS OF THE CONSULT0NG 0NTERVENT0ON ALONG
W0TH OUR +UAL0TAT0VE OBSERVAT0ONS ON EACH COMPONENT% /H0S CONSULT0NG TREATMENT 0S EST0h
MATED TO HAVE A MARKET VALUE OF flz M0LL0ON •OLOMB0AN 1ESOS pAPPROw0MATELY 2rdot:ezz(%
rMALL RMS SELECTED FOR THE PROGRAM HAD TO PAY t M0LL0ON •91 pdo:ztfi( AND MED0UM AND
LARGE RMS 7 M0LL0ON •91 pd3:z;z(: WH0CH COULD BE PA0D 0N MULT0PLE 0NSTALLMENTS%

/HE 0N0T0AL DES0GN OF THE PROGRAM BY 1/1 0NCLUDED A THEORY OF CHANGE 0N WH0CH THE
PROGRAM WOULD RST 0MPROVE MANAGEMENT PRACT0CES: STANDARD0yE PROCESSES: AND REDUCE
ENERGY COSTS% /H0S WAS THEN EwPECTED TO LEAD TO RMS HAV0NG MORE PRODUCTS AVA0LABLE
THAT MEET EwPORT +UAL0TY RE+U0REMENTS: RESULT0NG 0N AN 0NCREASE 0N BOTH THE AMOUNT AND
VAR0ETY OF EwPORT0NG% /HE MOST D0RECT ROUTE TO 0MPROV0NG EwPORTS WOULD 0NVOLVE 0MPROV0NG
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EwPORThSPEC0C MANAGEMENT PRACT0CES: SUCH AS DES0GN0NG +UAL0TY AND PRODUCT0ON TARGETS
SPEC0CALLY FOR EwTERNAL MARKETS: AND D0RECT0NG COMMERC0AL AND MARKET0NG EfORTS TOWARDS
AC+U0R0NG CUSTOMERS AND D0STR0BUTORS 0N OVERSEAS MARKETS% /HE MORE 0ND0RECT ROUTE 0S
TO FOCUS 0NSTEAD ON GENERAL MANAGEMENT PRACT0CES 0NTENDED TO HELP RMS BECOME MORE
PRODUCT0VE: WH0CH W0LL HELP 0NCREASE THE0R COMPET0T0VENESS AND MAKE THEM BETTER ABLE TO
COMPETE 0N FORE0GN MARKETS% � CHANGE 0N MANAGEMENT FOCUS W0TH0N THE PROGRAM AGENCY
p1/1( AND 0N BROADER GOVERNMENT STRATEGY MEANT THAT SOME OF THE EMPHAS0S OF THE PROh
GRAM SH0FTED MORE TOWARDS TH0S GENERAL PRODUCT0V0TY FOCUS AND 0ND0RECT ROUTE TO EwPORT0NG:
AND LESS ON D0RECT EwPORT PRACT0CES AS 0MPLEMENTAT0ON WAS TAK0NG PLACE%

t dLzCzTzNG 1RzORSc vHAT: gOW: AND eROM vHOMq

2S0NG 0NFORMAT0VE PR0ORS 0N BAYES0AN 0MPACT EVALUAT0ON RE+U0RES ND0NG A WAY TO BR0NG
0N OUTS0DE KNOWLEDGE: THAT 0S EwTERNAL TO THE DATA COLLECTED FOR FRE+UENT0ST ANALYS0S% 9NE
SOURCE OF OUTS0DE KNOWLEDGE COULD BE THE Ew0ST0NG L0TERATURE: WH0CH 0S THE APPROACH ADVOh
CATED BY 4ELMAN ET AL% ponnfi( FOR BAYES0AN DATA ANALYS0S% gOWEVER: 0N MANY LARGEhSCALE
ELD EwPER0MENTS: THE Ew0ST0NG L0TERATURE MAY HAVE FEW: 0F ANY: STUD0ES W0TH A S0M0LARh
ENOUGH 0NTERVENT0ON AND CONTEwT: RA0S0NG CONCERNS ABOUT THE EwTERNAL VAL0D0TY OF Ew0ST0NG
EV0DENCE% lOREOVER: THE EV0DENCE 0N THE Ew0ST0NG L0TERATURE MAY D0fER FROM THE KNOWLh
EDGE AND BEL0EFS OF THE KEY DEC0S0ONhMAKERS 0NVOLVED 0N THE POL0CY BE0NG EVALUATED% �N
ALTERNAT0VE APPROACH 0S TO 0NSTEAD EL0C0T PR0ORS FROM KEY EwPERTS AND DEC0S0ONhMAKERS%

-N E0THER CASE: RESEARCHERS W0LL NEED TO DEC0DE WHAT PR0ORS THEY W0SH TO OBTA0N% $L0C0T0NG
PR0ORS THEN RE+U0RES ALSO DEC0D0NG HOW TO EL0C0T THESE PR0ORS AND PUT THEM 0N A FORM SU0TABLE
FOR USE 0N ANALYS0S: AND FROM WHOM TO EL0C0T TH0S 0NFORMAT0ON% vE D0SCUSS OUR CHO0CES: AND
CONS0DERAT0ONS FOR OTHER RESEARCHERS 0N OBTA0N0NG PR0ORS%

t)o vHAT PRzORS SHOULD BE ELzCzTEDq

9UR PREhANALYS0S PLAN AND REG0STERED REPORT DENED E0GHT PR0MARY OUTCOMES: 0NTENDED
TO MEASURE WHETHER THE PROGRAM CAUSED MORE RMS TO EwPORT: D0VERS0ED THE RANGE OF
PRODUCTS EwPORTED AND DEST0NAT0ONS EwPORTED TO: AND 0MPROVED THE EwPORT PERFORMANCE
OF PART0C0PAT0NG RMS% -N MOST EwPER0MENTS: THERE W0LL BE SOME NONhCOMPL0ANCE: AND SO
RESEARCHERS W0LL NEED TO DEC0DE 0F THEY WANT TO OBTA0N PR0ORS ON THE 0NTENT0ONhTOhTREAT p-//(
EfECT: OR ON THE LOCAL AVERAGE TREATMENT EfECT pk�/$( FOR THE0R PR0MARY OUTCOMES%

-N SOME RESPECTS AND CONTEwTS: THE k�/$ MAY BE A MORE NATURAL OBiECT FOR MANY
POL0CYMAKERS AND PROGRAM PART0C0PANTS TO TH0NK ABOUT: S0NCE 0T CAPTURES THE 0MPACT OF A

n



PROGRAM WHO ACTUALLY TAKE 0T UP WHEN OfERED%5 gOWEVER: 0F RESPONDENTS D0fER 0N THE0R
BEL0EFS ABOUT THE TAKEhUP RATE pOR ON WHO THE COMPL0ERS MAY BE(: THEN THE PR0ORS OBTA0NED
FROM D0fERENT RESPONDENTS MAY NOT BE D0RECTLY COMPARABLE TO ONE ANOTHER: AND 0F THE0R
BEL0EFS ABOUT TAKEhUP ARE 0NACCURATE: MAY ALSO CORRESPOND TO A D0fERENT PARAMETER THAN
THE k�/$ EST0MATED FOR THE STUDY SAMPLE% �GGREGAT0NG k�/$S OVER D0fERENT RESPONDENTS
WOULD RE+U0RE EL0C0T0NG B0VAR0ATE D0STR0BUT0ONS OVER BOTH k�/$S AND TAKEhUP RATES: WH0CH
WOULD BE COMPL0CATED FOR MOST RESPONDENTS TO MANAGE%=

-NSTEAD: WE BEL0EVE THAT THE -// 0S EAS0ER TO EL0C0T FROM RESPONDENTS: AND: AS WE D0SCUSS
BELOW: CAN BE EAS0LY AGGREGATED ACROSS RESPONDENTS TO TAKE ADVANTAGE OF THE W0SDOM OF
CROWDS%7 /HESE PR0ORS CAPTURE THE iO0NT D0STR0BUT0ON OF BEL0EFS OVER TAKEhUP RATES: AND OF
0MPACTS FOR THOSE WHO DO AND DO NOT TAKEhUP THE 0NTERVENT0ON% -N EL0C0T0NG BEL0EFS: WE
CLEARLY EwPLA0N TO RESPONDENTS THAT WE ARE 0NTERESTED 0N THE -//: AND EwPLA0N TH0S AS THE
D0fERENCE 0N OUTCOMES FOR THE FULL GROUP OF ozz RMS OfERED TREATMENT COMPARED TO THE
FULL GROUP OF ozz RMS 0N THE CONTROL GROUP% vE WALK THEM THROUGH AN EwAMPLE TO MAKE
SURE THEY UNDERSTAND THAT TH0S ALSO 0NCLUDES 0MPACTS FOR THOSE WHO DO NOT TAKE UP THE
PROGRAM pSEE �PPEND0w , FOR LANGUAGE USED(%

-N ADD0T0ON TO EL0C0T0NG THE -// FOR OUR E0GHT PR0MARY EwPORT OUTCOMES: WE ALSO EL0C0TED
PR0ORS OVER TWO ADD0T0ONAL PARAMETERS% /HE RST WAS THE TAKEhUP RATE% vE DO NOT USE
TH0S 0N EST0MAT0ON AT ALL: BUT USE 0T AS A CHECK TO SEE WHETHER THE ACTUAL TAKEhUP RATE
WAS AT LEAST AS H0GHER AS ANT0C0PATED BY RESPONDENTS WHEN THEY GAVE THE0R PR0ORS OVER THE
-//S% =0NALLY: ONE OF OUR TWO APPROACHES TO BAYES0AN EST0MAT0ON RE+U0RES TT0NG L0KEL0HOOD
MODELS THAT RE+U0RE TT0NG THE iO0NT D0STR0BUT0ON OF POTENT0AL OUTCOMES W0TH AND W0THOUT
TREATMENT% /H0S iO0NT D0STR0BUT0ON DEPENDS ON THE UNOBSERVED CORRELAT0ON BETWEEN A RM"S
EwPORT PERFORMANCE W0TH THE PROGRAM AND W0THOUT THE PROGRAM% vE THEREFORE ALSO ASKED
OUR ACADEM0C EwPERTS FOR THE0R PR0ORS ON TH0S CORRELAT0ON%

t)3 gOW SHOULD PRzORS BE ELzCzTEDq

$CONOM0STS HAVE 0NCREAS0NGLY SHOWN 0NTEREST 0N PRED0CT0NG THE RESULTS OF EwPER0MENTS:
ALTHOUGH MANY CURRENT APPL0CAT0ONS iUST ASK FOR PO0NT EST0MATES AND POTENT0ALLY SOME
METR0C OF UNCERTA0NTY pE%G% ,ELLAV0GNA ET AL% p3z3z(: ,ELLAV0GNA ET AL% p3zon((% -NSTEAD: FOR

5/H0S ASSUMES THAT THE EwCLUS0ON RESTR0CT0ON HOLDS: WHERE THERE 0S NO EfECT OF THE PROGRAM FOR THOSE
WHO ARE OfERED 0T BUT DO NOT TAKE 0T UP% /H0S SEEMS PLAUS0BLE 0N OUR CONTEwT: BUT MAY NOT HOLD 0N SOME
OTHER SETT0NGS 0N WH0CH RESEARCHERS ARE 0NTERESTED 0N US0NG aAYES0AN 0MPACT EVALUAT0ON%

8�NOTHER POSS0B0L0TY: WHEN THE EwCLUS0ON RESTR0CT0ON 0S BEL0EVED TO HOLD: WOULD BE TO WA0T AND EL0C0T THE
k�/d AFTER TAKEhUP 0S KNOWN: PRESENT0NG RESPONDENTS W0TH BOTH THE TAKEhUP RATE AND A TABLE OF OBSERVABLE
CHARACTER0ST0CS OF COMPL0ERS%

7vE ALSO NOTE THAT EL0C0T0NG THE -// FOR A L0NEAR MODEL W0LL BE EAS0ER THAN EL0C0T0NG PR0ORS FOR TREATh
MENT EfECTS EST0MATED US0NG NONL0NEAR MODELS% –OR EwAMPLE: PR0ORS FOR THE MARG0NAL EfECTS FROM PROB0T
EST0MAT0ON W0LL DEPEND ON BOTH WHAT 0ND0V0DUALS EwPECT THE CONTROL MEAN TO BE: AS WELL AS WHAT THEY
BEL0EVE THE MARG0NAL EfECT W0LL BE WHEN CALCULATED AT THAT CONTROL MEAN%
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OUR PR0ORS WE RE+U0RE EL0C0T0NG PROBAB0L0ST0C EwPECTAT0ONS ABOUT THE FULL D0STR0BUT0ON OF THE
-//S% lANSK0 p3zzfl( P0ONEERED THE COLLECT0ON OF PROBAB0L0ST0C EwPECTAT0ONS: AND ,ELAVANDE
ET AL% p3zoz( D0SCUSS D0fERENT APPROACHES FOR 0MPLEMENT0NG 0T 0N A DEVELOP0NG COUNTRY
SETT0NG% 1R0OR EL0C0TAT0ON 0S REGULARLY DONE FOR CL0N0CAL TR0ALS 0N MED0C0NE: PHARMACEUT0CALS
AND RELATED ELDS: ALTHOUGH THE MAiOR0TY OF METHODS COMMONLY USED 0MPOSE PARAMETR0C
ASSUMPT0ONS ON THE D0STR0BUT0ON: WH0CH WE W0SH TO AVO0D pSEE �yyOL0NA ET AL% p3z3o( FOR
A FULL REV0EW OF BOTH PARAMETR0C AND NONPARAMETR0C EL0C0TAT0ON METHODS(% vE FOLLOW AN
Ew0ST0NG BEL0EF EL0C0TAT0ON APPROACH 0N THE L0TERATURE THAT APPEARS TO WORK REASONABLY WELL:
EVEN W0TH LESS EDUCATED POPULAT0ONS% /H0S 0NVOLVES PROV0D0NG RESPONDENTS W0TH A SET OF
STONES OR BEANS: EACH REPRESENT0NG PROBAB0L0TY UN0TS: AND HAVE THEM PLACE THEM 0N A SET
OF 0NTERVALS: OR B0NS: THAT COVER THE SUPPORT OF THE D0STR0BUT0ON% =OR EwAMPLE: 0N EL0C0T0NG
PR0ORS OVER TAKEhUP: WE GAVE RESPONDENTS 3z STONES: EACH REPRESENT0NG fi PERCENT PROBAB0L0TY:
AND HAD THEM ALLOCATE THEM OVER A GR0D CONTA0N0NG 3z 0NTERVALS: EACH COVER0NG A RANGE OF
fi PERCENTAGE PO0NTS pSEE =0GURE ,o AS AN EwAMPLE(%

rEVERAL PRACT0CAL CONS0DERAT0ONS AR0SE WHEN US0NG TH0S METHOD FOR OUTCOMES W0TH A
POTENT0ALLY W0DE RANGE OF EfECT S0yES% /HE RST 0S THAT WE DO NOT WANT TO HAVE TOO MANY
B0NS TO OVERWHELM THE CHO0CES OF RESPONDENTS: BUT AT THE SAME T0ME WE WANT TO ALLOW
B0NS TO BE NARROW ENOUGH 0N THE L0KELY RANGE OF PARAMETER EST0MATES THAT THE PR0OR 0S NOT
DEGENERATE% =URTHER: 0N ORDER TO BE ABLE TO EAS0LY AGGREGATE PR0ORS ACROSS 0ND0V0DUALS: WE
W0SH THE 0NTERVALS TO BE THE SAME FOR EACH RESPONDENT% vE THEREFORE USED RELAT0VELY W0DER
0NTERVALS AT THE TA0LS OF THE SUPPORT OF THE POSS0BLE D0STR0BUT0ON: AND NARROWER 0NTERVALS
TOWARDS THE M0DDLE pSEE �PPEND0w =0GURE ,3 AS AN EwAMPLE(%

� FURTHER +UEST0ON THAT M0GHT AR0SE WHEN EL0C0T0NG THESE D0STR0BUT0ONS 0N THE CONTEwT OF
US0NG THEM FOR A BAYES0AN 0MPACT EVALUAT0ON 0S WHETHER RESPONDENTS W0LL TELL THE TRUTH:
AND 0F NOT: WHETHER THEY SHOULD BE 0NCENT0V0yED W0TH MONETARY PAYMENTS TO DO SO% -N
MANY ELD EwPER0MENTS: THE RESULTS ONLY OCCUR FAR 0NTO THE FUTURE: AND SO 0F PR0ORS ARE
EL0C0TED AT THE T0ME OF LAUNCH0NG THE PROGRAM: THEN PAYOfS MAY BE SO FAR 0NTO THE FUTURE
AS TO HAVE L0TTLE 0NCENT0VE EfECT ON CURRENT RESPONSES% -NSTEAD: RESEARCHERS MAY DO BETTER
BE ENSUR0NG THE LANGUAGE USED 0N EL0C0T0NG PR0ORS AMEL0ORATES 0NCENT0VES TO M0SSTATE PR0ORS%
=OR EwAMPLE: FOLLOW0NG THE APPROACH COMMONLY USED 0N THE CORRUPT0ON L0TERATURE: WE DO
NOT ASK RMS ABOUT THE0R PR0ORS FOR THE PROGRAM"S EfECTS ON THEMSELVES: BUT RATHER WHAT
THEY EwPECT THE EfECT OF THE PROGRAM W0LL BE ON AVERAGE FOR ALL RMS 0N THE PROGRAM%
/H0S BOTH CORRESPONDS TO THE TREATMENT EfECT WE ARE EST0MAT0NG: AS WELL AS REDUC0NG THE
0NCENT0VE FOR THEM TO OVERSTATE WHAT THEY TH0NK THE PROGRAM W0LL DO FOR THEM PERSONALLY%
/HESE 0NCENT0VE EfECTS MAY BE MORE OF A CONCERN FOR SOME GROUPS OF RESPONDENTS THAN
OTHERS 8 FOR EwAMPLE: FOR POL0CYMAKERS RATHER THAN ACADEM0CS: WH0CH OfERS AN ADD0T0ONAL
REASON TO EL0C0T PR0ORS FROM D0fERENT GROUPS% vE SEE TH0S AS AN 0NTEREST0NG AREA FOR FUTURE
RESEARCH TO EwAM0NE THE SENS0T0V0TY OF POL0CYMAKERS PR0ORS TO THE0R KNOWLEDGE OF HOW THESE
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PR0ORS W0LL BE USED 0N A BAYES0AN EVALUAT0ON%1

t)t vHOSE PRzORS SHOULD BE ELzCzTEDq

vE SEE BENETS 0N EL0C0T0NG PR0ORS FROM AT LEAST THREE POTENT0AL SOURCES OF KNOWLEDGE AND
BEL0EFS ABOUT A PROGRAM: AND 0N OBTA0N0NG PR0ORS FROM MULT0PLE PEOPLE FROM W0TH0N EACH
SOURCE% /HE RST GROUP ARE THE POL0CYMAKERS 0NVOLVED 0N DES0GN0NG AND SETT0NG UP AN
0NTERVENT0ON% /HEY ARE L0KELY TO HAVE THE BEST KNOWLEDGE OF THE LOCAL CONTEwT AND OF WHAT
THE PROGRAM 0S 0NTENDED TO DO% lOREOVER: iUST AS THE PROCESS OF PREhSPEC0FY0NG OUTCOMES
0N A PREhANALYS0S PLAN CAN BE USEFUL FOR ENSUR0NG RESEARCHERS AND POL0CYMAKERS AGREE ON
WHAT THE PROGRAM 0S 0NTENDED TO DO: EL0C0T0NG PR0ORS OVER THESE OUTCOMES CAN HELP CLAR0FY
WHERE THERE 0S MORE OR LESS HETEROGENE0TY 0N BEL0EFS AMONG D0fERENT POL0CYMAKERS: AND HOW
CERTA0N POL0CYMAKERS ARE ABOUT D0fERENT OUTCOMES OCCURR0NG% 1OSTER0ORS BASED ON THE0R
PR0ORS CAN THEN BE MOST USEFUL FOR POL0CY DEC0S0ONS ABOUT THE PROGRAM% rECOND: EL0C0T0NG
THE PR0ORS OF ACADEM0C EwPERTS 0S USEFUL FOR 0NCORPORAT0NG THE 0NS0GHTS OF Ew0ST0NG EwPERT
OP0N0ON: AND PROV0DES A WAY OF COMB0N0NG THE0R KNOWLEDGE OF THE Ew0ST0NG L0TERATURE W0TH
HOW MUCH THEY EwPECT 0T TO TRANSLATE TO THE NEW CONTEwT% 1OSTER0ORS BASED ON THESE PR0ORS
CAN BE USEFUL FOR UNDERSTAND0NG HOW MUCH ACADEM0CS SHOULD UPDATE THE0R BEL0EFS ABOUT
THE EfECT0VENESS OF A TYPE OF PROGRAM BASED ON THE DATA FROM TH0S STUDY% /H0RD: PROGRAM
PART0C0PANTS APPLY TO PROGRAMS W0TH PR0ORS ABOUT HOW MUCH THE PROGRAM W0LL HELP THEM:
AND 0T 0S OF 0NTEREST TO SEE HOW MUCH THEY SHOULD UPDATE THE0R BEL0EFS ABOUT THE PROGRAM"S
EfECTS AFTER THE STUDY TAKES PLACE%

vE COLLECTED PR0ORS BETWEEN IUNE AND 9CTOBER 3zoe: AS THE PROGRAM WAS 0N THE D0AGh
NOST0C PHASE% /H0S T0M0NG WAS CHOSEN SUCH THAT THE DETA0LS OF THE 0NTERVENT0ON WERE AS
CLEAR AS POSS0BLE: BUT SO THAT 0T WAS BEFORE POL0CYMAKERS AND RMS WOULD BE ABLE TO SEE
ANY PROGRAM EfECTS% 1R0ORS WERE COLLECTED FROM SEVEN H0GHhLEVEL •OLOMB0AN POL0CYMAKERS
0NVOLVED 0N DEC0S0ONhMAK0NG AROUND THE PROGRAM: RANG0NG FROM THE V0CE l0N0STER OF •OMh
MERCE TO THE PROGRAM COORD0NATOR FOR THE 1$-1 PROiECT% �CADEM0C PR0ORS WERE COLLECTED
FROM ELEVEN ACADEM0CS: ALL OF WHOM HAD E0THER PUBL0SHED PAPERS ON MANAGEMENT 0MPROVEh
MENTS OR ON •OLOMB0AN RMS% =0RM PR0ORS WERE COLLECTED FROM THE KEY DEC0S0ONhMAKER
pTYP0CALLY GENERAL MANAGER( AT oz OF THE RMS 0N THE TREATMENT GROUP%

/HERE ARE TWO REASONS FOR COLLECT0NG PR0ORS FROM MULT0PLE RESPONDENTS 8 0N OUR CASE:
FROM ; TO oo RESPONDENTS PER GROUP% /HE RST 0S THAT: FROM THE PO0NT OF V0EW OF US0NG
THE PR0ORS AS A SOURCE OF PR0OR KNOWLEDGE TO 0NFORM THE 0MPACT EVALUAT0ON: THE W0SDOM OF
CROWDS SUGGESTS THAT THE AVERAGE FROM THE GROUP MAY BE MORE ACCURATE AND LESS NO0SY

1,ELLAV0GNA AND 1OPE p3zoe( ND NO 0MPACT OF OfER0NG NANC0AL 0NCENT0VES ON THE ACCURACY OF l/URK
FORECASTERS% /HE 0NCENT0VES TO DEL0BERATELY M0SSTATE PR0ORS MAY BE D0fERENT 0F 0ND0V0DUALS TH0NK TH0S W0LL
D0RECTLY AfECT THE ALLOCAT0ON OF RESOURCES: AND THEN US0NG MECHAN0SM DES0GN APPROACHES AS WAS DONE 0N
gUSSAM ET AL% p3z33( COULD BE USED%
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THAN 0ND0V0DUAL PRED0CT0ONS% =OR EwAMPLE: ,ELLAV0GNA AND 1OPE p3zoe( ND THAT TAK0NG
THE AVERAGE OF EVEN VE EwPERTS LEADS TO A LARGE 0MPROVEMENT 0N ACCURACY OVER 0ND0V0DUAL
FORECASTS% 9T0S p3z33( USES DATA FROM SEVEN RANDOM0yED EwPER0MENTS AND NDS THAT THE
AVERAGE OF GROUPS OF EwPERT PRED0CT0ONS DOES BETTER THAN 0ND0V0DUALS AT PRED0CT0NG WH0CH
OF TWO TREATMENTS W0LL HAVE LARGER EfECTS: W0TH ONLY oz EwPERTS NEEDED TO PRODUCE A
oe PERCENTAGE PO0NT 0MPROVEMENT COMPARED TO 0ND0V0DUALhLEVEL PRED0CT0ONS% �GGREGAT0NG
ACROSS RESPONDENTS THEN MAKES THE RESULTS LESS SENS0T0VE TO THE 0D0OSYNCRAT0C BEL0EFS OF
ANY ONE 0ND0V0DUAL: AND CAN ALSO PROV0DE A SMOOTHER D0STR0BUT0ON THAT 0S EAS0ER TO T
A PARAMETR0C MODEL TO pSEE BELOW(% rECOND: WE ARE PR0MAR0LY 0NTERESTED 0N OBTA0N0NG
PR0ORS FOR TYPES OF USERS pPOL0CYMAKERS: ACADEM0CS: PROGRAM RESPONDENTS(: S0NCE THERE ARE
TYP0CALLY MULT0PLE DEC0S0ONhMAKERS 0NVOLVED 0N US0NG KNOWLEDGE%

t)5 �GGREGATzON AND TTzNG OF ELzCzTED PRzORS

r0NCE RESPONDENTS ALL USED THE SAME GR0D OF B0NS TO PLACE THE0R STONES: WE CAN EAS0LY
AGGREGATE RESPONSES BY DETERM0N0NG THE PROPORT0ON OF ALL STONES THAT GET ALLOCATED TO
D0fERENT 0NTERVALS% /H0S G0VES US AN EMP0R0CAL •,= PR0OR FOR EACH OF THE THREE GROUPS OF
RESPONDENTS% gOWEVER: BECAUSE WE USE lARKOVh•HA0N lONTEh•ARLO pl•l•( METHODS TO
S0MULATE DRAWS FROM UNKNOWN D0STR0BUT0ONS FOR OUR BAYES0AN ANALYS0S: WE RE+U0RE 1,=S
RATHER THAN •,=S 0N ORDER TO USE THESE PR0ORS 0N OUR 0MPACT EVALUAT0ON% vE T PR0OR
D0STR0BUT0ONS TO THE EL0C0TED PR0ORS US0NG TWO D0ST0NCT TYPES OF PARAMETR0C MODELSc SKEWh
NORMAL D0STR0BUT0ONS AND N0TE M0wTURES OF 4AUSS0ANS W0TH UP TO fi COMPONENTS% vE THEN
iUDGE THE T OF THESE MODELS BY CHECK0NG THE TTED +UANT0LES ARE CLOSE TO THE0R EMP0R0CAL
COUNTERPARTS% =ULL DETA0LS OF TH0S PROCEDURE AND OUR REG0STERED PR0ORS CAN BE FOUND AS PART
OF THE STUDY"S REG0STRAT0ON 0N THE �$� REG0STRY%

t)fi kzTERATUREhzNFORMED PRzORS

vE COMPLEMENT AND COMPARE OUR EL0C0TED PR0ORS TO PR0ORS THAT ARE 0NFORMED BY THE L0TERh
ATURE% r0NCE THERE WERE NO PREV0OUS STUD0ES 0N THE L0TERATURE THAT CONDUCT MANAGEMENT
0MPROVEMENT EwPER0MENTS A0MED AT 0MPROV0NG EwPORTS: WE CAN NOT USE A METAhANALYS0S
OF Ew0ST0NG TREATMENT EfECTS AS A PR0OR% -NSTEAD: WE USE THE RESULT FROM lCJENy0E AND
vOODRUf p3zo;( THAT AN APPROw0MATE EST0MATE OF THE TREATMENT EfECT OF A BUS0NESS TRA0Nh
0NG 0NTERVENT0ON ON RM OUTCOMES 0S E+UAL TO THE TREATMENT EfECT ON A BUS0NESS PRACT0CES
0NDEw: MULT0PL0ED BY THE CORRELAT0ON BETWEEN BUS0NESS PRACT0CES AND TH0S RM OUTCOME
0N THE CROSShSECT0ON% BASED ON THE Ew0ST0NG L0TERATURE ON BUS0NESS TRA0N0NG PROGRAMS AND
MANAGEMENT CONSULT0NG: WE TOOK A L0TERATUREh0NFORMED PR0OR THAT THE 0MPACT OF THE PROh
GRAM ON EwPORT PRACT0CES WOULD BE A z%oz 0NCREASE: W0TH A STANDARD DEV0AT0ON OF z%zt% vE
THEN MULT0PL0ED TH0S BY THE EST0MATED COEC0ENTS 0N A BASEL0NE REGRESS0ON OF OUR TREATMENT
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OUTCOME VAR0ABLES ON EwPORT PRACT0CES: AND ASSUMED A 4AUSS0AN PR0OR W0TH MEAN E+UAL TO
TH0S PRODUCT: AND STANDARD DEV0AT0ON DER0VED FROM THE STANDARD ERROR 0N THE CROSShSECT0ONAL
EST0MAT0ON AND THE ASSUMED STANDARD DEV0AT0ON ON THE 0MPACT ON EwPORT PRACT0CES% =ULL
DETA0LS AND THE REG0STERED PR0ORS ARE CONTA0NED 0N THE STUDY"S REG0STRAT0ON 0N THE �$�
REG0STRY%

t)s vEAILx -NFORMATzVE ?,EFAULT? PRzORS

=OR COMPAR0SON PURPOSES WE ALSO GENERATE BAYES0AN RESULTS US0NG H0GHLY D0fUSE OR qWEAKLY
0NFORMAT0VEq PR0ORS: WH0CH ARE NOW THE DEFAULT STANDARD FOR BAYES0AN ANALYSTS 0N CASES
WHERE SPEC0C OUTS0DE 0NFORMAT0ON 0S LACK0NG pE%G% lEAGER p3zon(: kEMO0NE p3zon(: /HORh
LUND ET AL% p3zot(: •HUNG ET AL% p3zo3((% /HESE PR0ORS PERFORM M0LD REGULAR0yAT0ON ON THE
EST0MAT0ON PROCEDURE: AND WE FOLLOW THE L0TERATURE ABOVE 0N US0NG D0fUSE mORMAL PR0ORS
CENTERED AROUND yERO FOR COEC0ENT PARAMETERS: AND US0NG D0fUSE HALFhmORMAL OR HALFh
•AUCHY PR0ORS ON VAR0ANCE PARAMETERS% -N THEORY: THE 0MPACT ON THE EST0MAT0ON FROM
THESE PR0ORS SHOULD BE +U0TE M0N0MAL% /H0S ENABLES US TO SEE HOW MUCH OF ANY D0fERENCE
0N RESULTS 0S COM0NG FROM THE BAYES0AN 0MPACT EVALUAT0ON TECHN0+UES ALONE: VERSUS THROUGH
THE SPEC0C ADD0T0ONAL 0NFORMAT0ON CONTA0NED 0N OUR EL0C0TED PR0ORS%

5 ,ATA AND lETHODS FOR dSTzMATzNG 6REATMENT dFh
FECTS

5)o ,ATA AND lAzN nUTCOMES

9UR PR0MARY HYPOTHES0S 0S THAT THE PROGRAM W0LL LEAD MORE RMS TO EwPORT: D0VERS0TY
THE RANGE OF PRODUCTS EwPORTED AND DEST0NAT0ONS EwPORTED TO: AND 0MPROVE THE EwPORT
PERFORMANCE OF PART0C0PAT0NG RMS% 9UR PR0MARY OUTCOMES OF 0NTEREST ARE THEREFORE EwPORT
OUTCOMES% vE USE ANNUAL DATA ON EwPORTS FROM 3zoz TO 3z3z PROV0DED BY THE mAT0ONAL
,0RECTORATE OF /AwES AND •USTOMS p,-�m( AND SUPPL0ED TO US BY THE •OLOMB0AN mAT0ONAL
1LANN0NG ,EPARTMENT p,m1(% otfi OF THE 3zz RMS EwPORTED AT LEAST ONCE DUR0NG THESE oo
YEARS% /HESE DATA PROV0DE EwPORT VALUES AT THE 7hD0G0T PRODUCT AND DEST0NAT0ON COUNTRY
LEVEL FOR EACH RM% =OR EwAMPLE: PERFUMES AND COSMET0CS EwPORTED BY A RM TO $CUADOR
0N 3zoe: OR LEATHER PRODUCTS EwPORTED BY A RM TO •H0LE 0N 3z3z% 2S0NG THESE DATA: WE RST
MEASURE THE EwTENS0VE MARG0N OF WHETHER A RM 0S EwPORT0NG AT ALL: AND THEN CONSTRUCT
MEASURES OF EwPORT VAR0ETY pNUMBER OF COUNTR0ES: NUMBER OF PRODUCTS: NUMBER OF COUNTRYh
PRODUCT COMB0NAT0ONS(% vE DENE EwPORT 0NNOVAT0ON AS EwPORT0NG A NEW COUNTRYhPRODUCT
COMB0NAT0ON: AND SUM UP THE TOTAL VALUE OF EwPORTS% vE MERGE THESE EwPORT DATA W0TH
DATA ON FORMAL EMPLOYMENT PROV0DED BY THE l0N0STRY OF gEALTH pTHE 1-k�(: AND USE TH0S
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TO CONSTRUCT AN EwPORT PRODUCT0V0TY MEASURE DENED AS EwPORTS PER WORKER% r0NCE EwPORTS
AND EwPORTS PER WORKER ARE HEAV0LY SKEWED AND CONTA0N MANY yEROES: OUR PREhANALYS0S PLAN
STATED THAT WE WOULD TAKE THE 0NVERSE HYPERBOL0C S0NE TRANSFORMAT0ON OF THESE OUTCOMES%
=0NALLY: WE ALSO CONSTRUCT AN OVERALL EwPORT PERFORMANCE 0NDEw: DENED AS THE AVERAGE
OF STANDARD0yED yhSCORES OF THESE D0fERENT EwPORT MEASURES% �PPEND0w • DENES EACH
OUTCOME 0N MORE DETA0L%

vE SUPPLEMENT THESE EwPORT AND EMPLOYMENT DATA W0TH A COMB0NAT0ON OF DATA FROM THE
PROGRAM: A SURVEY: AND W0TH L0NK0NG THE RMS TO OTHER GOVERNMENT DATASETS 0N •OLOMB0A%
vE USE DATA FROM THE APPL0CAT0ON FORMS TO DESCR0BE THE CHARACTER0ST0CS OF RMS AT BASEL0NE:
FOR STRAT0FY0NG THE RANDOM ASS0GNMENT: AND FOR BALANCE CHECKS% 1ROGRAM RECORDS PROV0DE
0NFORMAT0ON ON TAKEhUP AND USAGE OF THE 0NTERVENT0ON% � FOLLOWhUP SURVEY pDESCR0BED 0N
SECT0ON fi%3( 0S USED TO EwAM0NE 0MPACTS OF THE PROGRAM ON EwPORThSPEC0C AND GENERAL
MANAGEMENT PRACT0CES% =0NALLY: 0N �PPEND0w $ WE REPORT 0MPACTS ON SECONDARY OUTCOMES
OF 0NTEREST SUCH AS SALES: EMPLOYMENT: SURV0VAL: AND PRODUCT0V0TY: BY US0NG DATA FROM 3zoeh
3z3z ANNUAL L0NGS OF RMS 0N THE lERCANT0LE ’EG0STRY p’2$r( AND TO DATA FROM 3zo7 TO
3zon 0N THE �NNUAL lANUFACTUR0NG rURVEY p$�l(% vE D0D NOT EL0C0T PR0ORS FOR THESE
SECONDARY OUTCOMES: AND SO PROV0DE ONLY FRE+UENT0ST AND NOT BAYES0AN 0MPACT EVALUAT0ON
RESULTS FOR THOSE OUTCOMES%

5)3 dSTzMATzON OF 6REATMENT dfECTS USzNG eREQUENTzST lETHODS

9UR FRE+UENT0ST EST0MAT0ON FOLLOWS THE APPROACH STANDARD 0N THE L0TERATURE% vE USE THE
FOLLOW0NG PREhSPEC0ED �NCOVA L0NEAR REGRESS0ON SPEC0CAT0ON TO EST0MATE THE 0NTENT0ONhTOh
TREAT EfECT% 9UR EST0MAT0NG E+UAT0ON FOR THE -// 0MPACT ON OUTCOME w OF RM y BE0NG
ASS0GNED TO TREATMENT VERSUS BE0NG ASS0GNED TO CONTROL TAKES THE FORMc
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WHERE X,,s�j 0S THE STH PREh0NTERVENT0ON LAG OF THE OUTCOME OF 0NTERESTs δi ARE RANh
DOM0yAT0ON STRATA wED EfECTS pFOLLOW0NG BRUHN AND lCJENy0E p3zzn((s AND β 0S THE
0NTENThTOhTREAT EfECT% ’OBUST p$0CKERhvH0TE( STANDARD ERRORS ARE THEN USED%

-N ADD0T0ON TO THE STANDARD HYPOTHES0S TEST THAT THE AVERAGE EfECT OF BE0NG OfERED THE
TREATMENT 0S yERO: β – z: WE CAN ALSO USE THE EL0C0TED PR0ORS TO TEST ADD0T0ONAL HYPOTHEh
SES% vE PROV0DE TESTS OF THE TREATMENT EfECT BE0NG E+UAL TO THE MED0ANS OF THE PR0OR
D0STR0BUT0ONS OF POL0CYMAKERS: ACADEM0CS: AND RMS%

/HE KEY ASSUMPT0ON UNDERLY0NG E+UAT0ON fl%o 0S THE STABLE UN0T TREATMENT VALUE ASh
SUMPT0ON pr2/u�(% /H0S W0LL BE V0OLATED 0F TREATED RMS COMPETE D0RECTLY FOR EwPORT
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SALES W0TH CONTROL RMS: SO THAT ADD0T0ONAL EwPORT SUCCESS FOR THE TREATED RMS MAY COME
FROM COMPET0NG AWAY BUS0NESS FROM THE CONTROLS% /HE SECTORAL HETEROGENE0TY OF RMS 0N
OUR SAMPLE HELPS 0N TH0S REGARD% 2S0NG THE 7hD0G0T PRODUCT CODE: 73) OF RMS DO NOT
HAVE A S0NGLE OTHER RM 0N THE STUDY EwPORT0NG THE SAME PRODUCT AS THEM: ;z) DO NOT
HAVE ANY OTHER RM EwPORT0NG THE SAME COUNTRYhPRODUCT COMB0NAT0ON: AND nfl) HAVE t OR
FEWER RMS EwPORT0NG THE SAME COUNTRYhPRODUCT COMB0NAT0ON% lOREOVER: WH0LE SOME OF
THE MORE COMMON 7hD0G0T PRODUCT CODES ARE VERY SPEC0C pE%G% 2Cg2uA pCAPE GOOSEBERRY(:
4RAmADyLLA pYELLOW PASS0ONFRU0T((: MOST OF THE MORE COMMON PRODUCT CATEGOR0ES HAVE MORE
W0TH0NhCATEGORY HETEROGENE0TY pE%G% COTTON ThSH0RTS: LONG AND SHORT TROUSERS FOR WOMEN AND
CH0LDREN: SH0RTS AND BLOUSES OF ART0C0AL OR SYNTHET0C BER: M0SCELLANEOUS PLAST0C PRODUCTS:
M0SCELLANEOUS STEEL PRODUCTS(% 9UR ASSUMPT0ON 0S THEREFORE THAT ANY EwPORT GROWTH FROM
THE TREATED RMS 0S UNL0KELY TO BE PR0MAR0LY BUS0NESS STEAL0NG FROM CONTROL RMS%

5)t dSTzMATzON OF 6REATMENT dfECTS USzNG aAxESzAN lETHODS

9UR HEADL0NE BAYES0AN ANALYS0S TAKES AS 0TS START0NG PO0NT THE REGRESS0ON 0N E+UAT0ON fl%o AS
THE COND0T0ONAL MEAN OF THE OUTCOMES OF 0NTEREST: CONSTRUCTS A L0KEL0HOOD AROUND TH0S REh
GRESS0ON: AND THEN ADDS PR0ORS% /H0S MODELL0NG PROCEDURE HAS SEVERAL D0ST0NCT COMPONENTS
WORTH EwPLA0N0NG 0N DETA0L%

/HE RST TASK 0S TO PLACE A L0KEL0HOOD ON THE REGRESS0ON ERRORS ε,,s: WH0CH CORRESPONDS
TO PLAC0NG A L0KEL0HOOD ON X,,s G0VEN THE COVAR0ATES% -N OUR MA0N SPEC0CAT0ON: WE USE A
4AUSS0AN L0KEL0HOOD FOR ALL OUTCOMES AS TH0S CORRESPONDS MOST CLOSELY TO THE 9RD0NARY
kEAST r+UARES EST0MAT0ON APPROACH ON THE L0NEAR REGRESS0ON MODEL: BECAUSE THE PO0NT
EST0MATES FOR THE REGRESS0ON COEC0ENTS FROM lk$ ON THE 4AUSS0AN L0KEL0HOOD ARE 0DENT0CAL
TO THE 9kr PO0NT EST0MATES%� /H0S CHO0CE MEANS THAT WHEN PR0OR 0NFORMAT0ON 0S WEAK OUR
BAYES0AN MODELS OUGHT TO DEFAULT TO THE qSTANDARDq FRE+UENT0ST 0NFERENCE ON THE COEC0ENTS
DEL0VERED BY TT0NG 9kr TO THE REGRESS0ON MODEL ABOVE pW0TH A CAVEAT THAT EVEN WEAK PR0OR
0NFORMAT0ON COULD THEORET0CALLY BE USEFUL AND 0N5UENCE THE 0NFERENCE 0N CERTA0N CASES(%
vE SPEC0FY A S0NGLE VAR0ANCE PARAMETER σ3 FOR PARS0MONYs TH0S SHOULD NOT MAKE MUCH
D0fERENCE TO THE 0NFERENCE ON THE TREATMENT VAR0ABLE 0N AN ’•/: S0NCE NiaYs, AND ϵ,,s ARE
FULLY 0NDEPENDENT AND NOT iUST MEANh0NDEPENDENT% /H0S PRODUCES THE FOLLOW0NG L0KEL0HOOD
MODELc

X,,s ∼ N p� . βNiaYs, .
=

j89
γjX,,s�j .

=5

i89
δiopf ∈ rsiYsYi(. σ3( pfl%3(

vE NOW NEED TO PLACE PR0ORS ON EACH OF THE PARAMETERS THAT GOVERN THE L0KEL0HOOD% vE
8/H0S 0S BECAUSE THE 9kr OBiECT0VE FUNCT0ON 0S THE KERNEL OF THE 4AUSS0AN k0KEL0HOOD W0TH RESPECT TO

�%
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PERFORM THE ANALYS0S US0NG SEVERAL D0fERENT PR0ORS ON THE KEY PARAMETER OF 0NTEREST β: AS
FOLLOWSc

o% �CADEM0CS" 1R0ORS

3% 1OL0CYMAKERS" 1R0ORS

t% =0RMS" 1R0ORS

fl% k0TERATURE 1R0ORS

fi% vEAKLY -NFORMAT0VE q,EFAULTq 1R0ORS

/HE RST THREE CATEGOR0ES OF PR0ORS ARE OUR EL0C0TED PR0ORS: D0SCUSSED EwTENS0VELY 0N SECT0ON
ts THE L0TERATURE PR0ORS ARE D0SCUSSED 0N SECT0ON t%fi AND THE DEFAULT PR0ORS ARE D0SCUSSED 0N
SECT0ON t%7% �S A +U0CK REFRESHER: WE NOTE THAT THE EL0C0TED PR0ORS TAKE THE SHAPE rKEWh
mORMAL OR A M0wTURE OF UP TO fi mORMALS DEPEND0NG ON WHAT TS THE EwPERT PR0OR DATA
BEST: WH0LE THE L0TERATURE PR0ORS AND DEFAULT PR0ORS ARE mORMAL%

/HE NEwT SET OF PARAMETERS TO CONS0DER ARE THE CONTROL VAR0ABLES: AND HERE WE CONFRONT
A BROADER 0SSUE FOR TRANSLAT0NG THE FRE+UENT0ST APPROACH ABOVE 0NTO A BAYES0AN MODEL:
BECAUSE WE HAVE MANY CONTROLS DUE TO THE fifl δi STRATA wED EfECTS% 9UR MOT0VAT0ON
TO PERFORM STRAT0ED RANDOM0yAT0ON WAS TO ENSURE THAT BALANCE HOLDS ALONG KEY RM
CHARACTER0ST0CS 0N THE N0TE SAMPLEs EwhANTE: ACROSS REPEATED EwPER0MENTS: TH0S 0MPROVES
PREC0S0ON 0N THE EST0MAT0ON% -N A BAYES0AN PERSPECT0VE: 0T 0S STANDARD TO CONS0DER THE
EwhPOST PREC0S0ON: COND0T0ONAL ON THE DATA AND THE MODEL: S0NCE THAT 0S THE VAR0ANCE ONE
ACTUALLY HAS 0N ANY G0VEN ANALYS0S% ’EGRESS0ON MODELS W0TH LARGE NUMBERS OF STRATA wED
EfECTS CAN BE PROBLEMAT0C EVEN FOR 9kr WHEN THE OVERALL SAMPLE S0yE 0S SMALL: ESPEC0ALLY
WHEN THE STRATA WE DRAW FROM ARE VERY SMALL p�THEY AND -MBENS p3zo;((% lOREOVER:
UNL0KE 9kr: BAYES0AN EST0MAT0ON STRATEG0ES DO NOT 0N GENERAL qPART0AL OUTq UNCERTA0NTY
ON ADD0T0VE PARAMETERS BECAUSE BAYES0AN 0NFERENCE 0S DONE iO0NTLY ACROSS ALL PARAMETERSs
H0GH POSTER0OR VAR0AT0ON ON δi CAN THEREFORE PROPAGATE TO H0GHER UNCERTA0NTY ON TREATMENT
EfECTS% �NOTHER WAY TO UNDERSTAND THE NEED FOR AN ADiUSTMENT TO THE EST0MAT0ON 0S TO
NOTE THAT W0TH 3zz DATA PO0NTS AND fifl STRATA wED EfECTS: OVERTT0NG THE SAMPLE DATA 0S
A REAL POSS0B0L0TY%

/HE STANDARD BAYES0AN MODELL0NG APPROACH TO HANDL0NG LARGE NUMBERS OF NU0SANCE
PARAMETERS W0THOUT OVERTT0NG 0S APPLY SOME FORM OF REGULAR0yAT0ON p4ELMAN ET AL% ponnfi((%
vE PLACE A H0ERARCH0CAL MODEL ON THE STRATA COEC0ENTS 0N ORDER TO SHR0NK THEM TO THE0R
SHARED MEAN: AND THEN WE REGULAR0yE TH0S MEAN TOWARDS yERO% rPEC0CALLY: WE ADD TO
THE L0KEL0HOOD THE STRUCTURE THAT δi ∼ ,pδ. σ3

� (% vE THEN PLACE PR0ORS ON THESE NEW
qHYPERPARAMETERSq pδ. σ3

� ( WH0CH ARE mORMAL AND HALFhmORMAL RESPECT0VELY: BOTH CENTERED
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AT yERO% vE USE PR0OR STANDARD DEV0AT0ONS E+UAL TO 3fi) OF A CRUDE EST0MATE OF THE OUTCOME
DATA"S SCALE FOR THE HYPERMEAN δ AND fiz) FOR THE STANDARD DEV0AT0ON σ�: 0N ORDER TO ALLOW
FOR MORE HETEROGENE0TY 0F THE DATA SUGGESTS 0T% /H0S STRUCTURE REGULAR0yES THE EST0MATES
0N A S0M0LAR MANNER TO A ’0DGE REGRESS0ON PENALTY pSEE gAST0E ET AL% p3zzn( FOR THE EwACT
RELAT0ONSH0P(% �S W0TH ’0DGE: 0F THE DATA STRONGLY SUGGESTS ANY OF THESE 0NTERACT0ONS ARE
0MPORTANT 0N PRED0CT0NG THE OUTCOMES 0N WAYS BEYOND THE0R CORRELAT0ON W0TH THE TREATMENT
ASS0GNMENT VAR0ABLE: THEY W0LL BE ABLE TO OVERCOME THE PENALTY 0MPOSED BY THE H0ERARCH0CAL
STRUCTURE AND THE PR0ORS% mOTE HOWEVER THAT WE DO NOT CONSTRA0N THE ROLE OF THE t MA0N
FACTORS THAT DR0VE THE STRAT0CAT0ONc RM S0yE p0MPLEMENTED V0A t CATEGOR0ES(: EwPORTS 0N
LAST t YEARS VERSUS NOT: THE EwPORT PRACT0CES 0NDEw AND AN 0ND0CATOR FOR TAK0NG EwTREME
VALUES OF ANY OF THE BASEL0NE OUTCOMES: AS THESE ARE POTENT0ALLY 0MPORTANT CONTROLS 0N THE0R
OWN R0GHT AND ARE MORE L0KELY TO 0MPROVE MODEL T OVERALL%

=0NALLY: WE NEED PR0ORS ON THE OTHER CONTROL VAR0ABLE COEC0ENTS AND OTHER PARAMETERS
0N THE L0KEL0HOOD% vE GENERALLY USE REASONABLY WEAK: D0fUSE PR0ORS FOR THESE BUT WE DO
0NCORPORATE GENU0NE PR0OR 0NFORMAT0ON WHERE POSS0BLE% =OR � WE USE A WEAKLY 0NFORMAT0VE
mORMAL PR0OR CENTERED AT THE BASEL0NE AVERAGE OF THE OUTCOME AND HAV0NG THE SAME SCALE
AS THE BASEL0NE VAR0ANCE% =OR THE LAGGED OUTCOME COEC0ENTS γj: AS WELL AS THE t CENTRAL
COVAR0ATES THAT DR0VE OUR STRAT0CAT0ON DES0GN: WE USE A D0fUSE mORMAL CENTERED AT yERO
W0TH A VERY LARGE SCALE OF VAR0AT0ON% =OR σ3 WE USE A VERY D0fUSE HALFhmORMAL BOUNDED
BELOW AT yERO% /HESE CHO0CES CORRESPOND TO THE qWEAKLY 0NFORMAT0VEq TYPE OF DEFAULT PR0OR
APPROACH SEEN 0N PREV0OUS WORK: AS D0SCUSSED 0N SECT0ON t%7%

9NCE WE HAVE THE L0KEL0HOOD AND PR0ORS: TO PROCEED W0TH BAYES0AN 0NFERENCE: ONE MULh
T0PL0ES THE L0KEL0HOOD BY THE PR0ORS WH0CH Y0ELDS THE POSTER0OR D0STR0BUT0ON WH0CH CAPTURES
THE iO0NT UNCERTA0NTY PRESENT ABOUT ALL UNKNOWN PARAMETERS COND0T0ONAL ON THE SAMPLE
OF DATA WE HAVE% -N PRACT0CE: TH0S FULL iO0NT POSTER0OR D0STR0BUT0ON FUNCT0ON 0S TYP0CALLY
CHALLENG0NG OR EVEN 0MPOSS0BLE TO COMPUTE ANALYT0CALLY AS 0T 0S NOT OF A KNOWN: STANDARD
FUNCT0ONAL FORM% /HE SHAPE OF TH0S iO0NT POSTER0OR D0STR0BUT0ON FUNCT0ON CAN BE APPROwh
0MATED US0NG lARKOV •HA0N lONTE •ARLO pl•l•( lETHODS% vE USE A gAM0LTON0AN
lONTE •ARLO ALGOR0THM 0N WH0CH TUN0NG PARAMETERS ARE AUTOMAT0CALLY D0SC0PL0NED US0NG
THE mOh2h/URNhrAMPLER: 0MPLEMENTED V0A THE SOFTWARE PACKAGE rTAN 0N ’% -N EACH CASE WE
EwAM0NE THE PERFORMANCE OF THE gl• V0A THE EfECT0VE SAMPLE S0yE: TRACEPLOTS AND ’hHAT
CR0TER0ON% =OR MORE 0NFORMAT0ON ABOUT THESE METR0CS AND RELATED COMPUTAT0ONAL 0SSUES SEE
THE �PPEND0w OF lEAGER p3zon(%

/HE FUNDAMENTAL OUTPUT OF BAYES0AN ANALYS0S 0S TH0S iO0NT POSTER0OR OVER ALL PARAMETERS:
BUT OUR PR0MARY 0NTEREST 0S 0NFERENCE ON THE 0MPACT OF THE PROGRAM% /HUS: WE 0NTEGRATE OUT
THE MARG0NAL POSTER0OR D0STR0BUT0ON ON β FROM EACH ANALYS0S AND REPORT THE CENTRAL nfi)
CRED0BLE 0NTERVAL AS OUR HEADL0NE BAYES0AN RESULT% vE CAN ALSO COMPUTE OTHER +UANT0T0ES
OF 0NTEREST: SUCH AS THE PROBAB0L0TY THAT β 0S LARGE ENOUGH FOR THE PROGRAM TO PASS A COSTh
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BENET ANALYS0Ss WE ALSO COMPUTE AND REPORT THESE RESULTS 0N SECT0ON fi%fl% -N ADD0T0ON:
ONCE WE HAVE SPEC0ED A PROPER L0KEL0HOOD ON THE DATA: 0T 0S NATURAL TO CONS0DER iO0NTLY
MODELL0NG THE POTENT0AL OUTCOMES TO GET MORE DETA0LED CAUSAL 0NFERENCE ON THE D0STR0BUT0ON
OF TREATMENT EfECTS 0N THE STYLE OF -MBENS AND ’UB0N p3zofi( 8 WE PURSUE TH0S AS AN
EwTENS0ON TO OUR MA0N ANALYS0S pADD0T0ONAL DETA0LS AND RESULTS PROV0DED 0N SECT0ON fi%fl(%

vE DO NOTE THAT THE APPROACH DESCR0BED ABOVE D0fERS FROM THE WAY THAT BAYES0AN
STAT0ST0C0ANS OR ANALYSTS 0N OTHER ELDS WOULD TEND TO APPROACH TH0S SAME DATA% lODERN
BAYES0AN DATA ANALYS0S D0fERS FROM THE =RE+UENT0ST ECONOMETR0C APPROACH 0N MORE RESPECTS
THAN iUST THE ADD0T0ON OF PR0ORSs 0N PART0CULAR: BAYES0AN ANALYS0S TYP0CALLY USES R0CHER
L0KEL0HOOD MODELS THAT ARE TA0LORED TO THE SPEC0C FUNCT0ONAL FORMS OF THE OUTCOME VAR0ABLES
0N +UEST0ON: S0NCE MUCH 0S TYP0CALLY KNOWN ABOUT THEM pE%G% PRODUCT0V0TY 0S BOUNDED BELOW
AT yERO AND THUS L0KELY R0GHThSKEWED: EwPORT PROBAB0L0TY 0S B0NARY: ETC(% gOWEVER: WE PURSUE
A BAYES0AN ANALYS0S US0NG 4AUSS0AN L0KEL0HOODS BECAUSE 0N THE ABSENCE OF PR0ORS THESE
L0KEL0HOODS DEL0VER THE 9kr EST0MATES OF THE REGRESS0ON COEC0ENTS: MAK0NG 0T EAS0ER TO
COMPARE THE FRE+UENT0ST AND BAYES0AN RESULTS AND TO UNDERSTAND THE ROLE OF OUR 0NFORMAT0VE
EwPERT AND RM PR0ORS%4

fi "ESULTS

fi)o 6AIEhUP AND USAGE

/AKEhUP AND USAGE OF THE PROGRAM WAS H0GH: ESPEC0ALLY G0VEN THE RE+U0REMENT FOR RMS
TO PAY 2rdo:zzzhd3:zzz TO PART0C0PATE% ee OF THE ozz RMS ASS0GNED TO TREATMENT ARE
RECORDED 0N THE ADM0N0STRAT0VE DATA AS START0NG THE 0NTERVENT0ON: AND et HAVE POS0T0VE
HOURS OF CONSULT0NG RECORDED% =0GURE �o SHOWS THAT TH0S TAKEhUP RATE 0S H0GH COMPARED
TO THE MED0ANS OF THE PR0OR D0STR0BUT0ONS FOR TAKEhUP OF THE PART0C0PAT0NG RMS pfie)(:
ACADEM0CS p7t)( AND POL0CYMAKERS p;t)(: AND 0N L0NE W0TH THE MEAN OF OUR PREhSPEC0ED
L0TERATURE PR0OR pez)(% lOREOVER: OF THE et RMS W0TH RECORDED HOURS: nfl) pALL BUT fl
RMS( RECE0VED AT LEAST ozz HOURS OF CONSULT0NG: W0TH THE MED0AN RM THAT TOOK UP THE
PROGRAM RECE0V0NG onfi HOURS% �PPEND0w =0GURE Bo SHOWS THE D0STR0BUT0ON OF TOTAL HOURS
OF CONSULT0NG: AND WE SEE THAT HALF OF ALL RMS ACTUALLY RECE0VED SL0GHTLY MORE THAN THE
onz HOURS 0N0T0ALLY PROM0SED BY THE PROGRAM%

/ABLE 3 D0SAGGREGATES THE CONSULT0NG RECE0VED BY AREA% 9F THE et RMS W0TH RECORDED
ACT0V0TY DATA: ;3 HAD HOURS 0N ALL THREE AREAS OF CONSULT0NG: e 0N TWO AREAS: AND t 0N ONLY
ONE AREA% /HE MOST COMMON TWO AREAS WERE THE COMPULSORY COMMERC0AL STRATEGY AREA:

4/HERE ARE ALSO SUBSTANT0AL CHALLENGES W0TH 0MPLEMENT0NG THE ANALYS0S W0TH THE R0CHER L0KEL0HOODS:
WH0CH WE DOCUMENT 0N �PPEND0w 4%
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WH0CH ;n RMS92 RECE0VED FOR A MED0AN OF tfi HOURS: AND OPERAT0ONAL PRODUCT0V0TY: WH0CH
;o RMS CHOSE AND RECE0VED FOR A MED0AN OF ez HOURS% lOST RMS 0N THE PROGRAM THEREFORE
RECE0VED THESE TWO AREAS: AND THEN WERE D0V0DED 0N THE0R CHO0CE OF A TH0RD AREA: W0TH tfl
RECE0V0NG LABOR PRODUCT0V0TY: t3 +UAL0TY: AND on ENERGY CONSULT0NG%

fi)3 -MPACTS ON BUSzNESS AND EwPORT PRACTzCES

/HE MOST 0MMED0ATE 0MPACTS OF MANAGEMENT CONSULT0NG 0NTERVENT0ONS ARE TYP0CALLY SEEN
ON MANAGEMENT PRACT0CES: AS RMS 0MPLEMENT THE CHANGES RECOMMENDED BY CONSULTANTS%
vE H0RED -NNOVAT0ONS FOR 1OVERTY �CT0ON TO CONDUCT A FOLLOWhUP SURVEY OF RMS BETWEEN
mOVEMBER 3zon AND lAY 3z3z% /H0S WAS ABLE TO COLLECT DATA ON o;3 OF THE 3zz RMS
pen TREATMENT AND et CONTROL(: AND ADD0T0ONALLY CONRM THAT t OTHER RMS WERE CLOSED p3
CONTROL: o TREATMENT(% vE MEASURE 0MPACTS ON ofi D0fERENT EwPORThOR0ENTED MANAGEMENT
PRACT0CES: SUCH AS WHETHER THE RM PART0C0PATES 0N TRADE FA0RS: HAS RECE0VED A +UAL0TY
CERT0CAT0ON FOR AN EwPORT MARKET: DOES D0RECT MARKET0NG TO 0NTERNAT0ONAL CUSTOMERS: OR
HAD RECE0VED 0NFORMAT0ON ABOUT D0STR0BUTORS ABROAD% -N ADD0T0ON: WE MEASURE 0MPACTS ON
EACH OF flz D0fERENT GENERAL MANAGEMENT PRACT0CES THAT COVER THE VE AREAS OF CONSULT0NG:
D0V0DED 0NTO OPERAT0ONS PRACT0CES poz(: LABOR PRODUCT0V0TY PRACT0CES pn(: +UAL0TY PRACT0CES
p7(: ENERGY PRACT0CES pfl(: AND COMMERC0AL PRACT0CES poo(% �PPEND0w • PROV0DES DEN0T0ONS
OF ALL MEASURES: WH0CH WERE DEVELOPED W0TH FEEDBACK FROM THE D0fERENT CONSULT0NG ENT0T0ES
TO ENSURE THEY COVERED THE MA0N AREAS OF ADV0CE G0VEN% 9UR MA0N MEASURES OF EwPORT
PRACT0CES AND MANAGEMENT PRACT0CES ARE THEN DENED AS THE PROPORT0ON OF THESE PRACT0CES
THAT ARE USED BY RMS%

=0GURE 3 SHOWS THE EST0MATED 0NTENT0ONhTOhTREAT EfECTS OF BE0NG ASS0GNED TO CONSULTh
0NG ON THESE TWO 0ND0CES OF MANAGEMENT AND EwPORT PRACT0CES: AS WELL AS ON THE VE
SUBhCOMPONENTS OF THE OVERALL MANAGEMENT PRACT0CES 0NDEw% vE D0D NOT EL0C0T PR0ORS ON
THESE OUTCOMES: SO ONLY SHOW FRE+UENT0ST PO0NT EST0MATES AND CONDENCE 0NTERVALS FROM
EST0MAT0NG E+UAT0ON fl%o%99 /HE PROGRAM HAD NO S0GN0CANT 0MPACT ON OUR MEASURE OF
EwPORThSPEC0C MANAGEMENT PRACT0CES% 9N AVERAGE: CONTROL GROUP RMS WERE US0NG fin
PERCENT OF THE EwPORT PRACT0CES: AND THE EST0MATED CHANGE OF hfl PERCENTAGE PO0NTS 0S SMALL
AND NOT STAT0ST0CALLY S0GN0CANT% �PPEND0w =0GURE •o ALSO SHOWS NO S0GN0CANT 0MPACT ON
ANY OF THE ofi 0ND0V0DUAL PRACT0CES THAT MAKE UP TH0S OVERALL 0NDEw%

-N CONTRAST: THERE WAS A S0GN0CANT 0MPROVEMENT 0N GENERAL MANAGEMENT PRACT0CES%
/HE CONTROL GROUP WERE US0NG 7fl PERCENT OF THESE PRACT0CES: AND THERE 0S A S0GN0CANT

92�LTHOUGH TH0S WAS A COMPULSORY AREA: BECAUSE 0T STARTED SEVERAL MONTHS AFTER OPERAT0ONAL PRODUCT0V0TY
AND LABOR PRODUCT0V0TY: fl RMS STARTED ACT0V0T0ES BUT DROPPED OUT BEFORE THEY BEGAN THE0R COMMERC0AL
STRATEGY%

99vE CONTROL FOR A BASEL0NE MEASURE OF EwPORT PRACT0CES OR GENERAL MANAGEMENT PRACT0CES 0N THESE
REGRESS0ONS
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TREATMENT EfECT OF 7%; PERCENTAGE PO0NTS% $wAM0N0NG THE SUBhCOMPONENTS OF TH0S OVERALL
0NDEw: WE SEE THE B0GGEST CHANGES WERE 0N THE TWO AREAS 0N WH0CH MORE OF THE RMS RECE0VED
CONSULT0NG% 9PERAT0ONS PRACT0CES 0MPROVED oo%n PERCENTAGE PO0NTS FROM A CONTROL MEAN
OF ;o PERCENT: AND COMMERC0AL PRACT0CES 0MPROVED ;%n PERCENTAGE PO0NTS: FROM A CONTROL
MEAN OF 77 PERCENT% /HE CHANGES 0N LABOR PRODUCT0V0TY: +UAL0TY: AND ENERGY PRACT0CES ARE
SMALL 0N MAGN0TUDE AND NOT STAT0ST0CALLY S0GN0CANT% �PPEND0w =0GURE •3 EwAM0NES 0N
MORE DETA0L THE 0ND0V0DUAL PRACT0CES 0N THE OPERAT0ONS AND COMMERC0AL PRACT0CES 0ND0CES%
vE SEE THAT THE LARGEST 0MPROVEMENTS 0N OPERAT0ONS PRACT0CES OCCUR 0N THE USE OF LEAN
MANUFACTUR0NG METHODSc US0NG url: fir: AND CONT0NUOUS 0MPROVEMENT METHODS: W0TH A
S0GN0CANT 0MPROVEMENT ALSO 0N COMMUN0CAT0NG STRATEG0C GOALS AROUND OPERAT0ONS% /HE
LARGEST 0MPROVEMENTS 0N COMMERC0AL PRACT0CES OCCUR 0N PRACT0CES TO BETTER UNDERSTAND AND
CONNECT W0TH CUSTOMERS: THROUGH SETT0NG UP A •’l SYSTEM AND DO0NG MARKET RESEARCH ON
CUSTOMERS%

�S NOTED 0N SECT0ON 3%t: THE THEORY OF CHANGE OfERED TWO POTENT0AL PATHWAYS THROUGH
WH0CH THE PROGRAM M0GHT 0MPROVE EwPORTSc A D0RECT PATHWAY THROUGH 0MPROV0NG EwPORTh
SPEC0C PRACT0CES: AND AN 0ND0RECT PATHWAY THROUGH 0MPROV0NG GENERAL MANAGEMENT PRACh
T0CES% /HE PROGRAM DOES NOT APPEAR TO HAVE HAD ANY 0MPACT THROUGH TH0S D0RECT CHANNEL:
BUT HAS 0MPROVED PROCESSES THROUGH TH0S 0ND0RECT CHANNEL% vE NEwT LOOK TO SEE WHETHER
TH0S WAS SUC0ENT TO 0NCREASE EwPORTS%

fi)t -MPACTS ON EwPORT OUTCOMES

=0GURE t PLOTS THE TRAiECTORY OF MEANS FOR THE D0fERENT EwPORT OUTCOMES BY TREATMENT
STATUS OVER THE PER0OD 3zoz TO 3z3z% vE SEE THAT RMS WERE ON AN UPWARD EwPORT TRAiECTORY
PR0OR TO PART0C0PAT0NG 0N THE PROGRAM: RE5ECT0NG THAT THE PROGRAM SELECTED RMS THAT WERE
EwPORT0NG OR PLANN0NG ON START0NG TO EwPORT% /HE TREATMENT AND CONTROL GROUPS TRACK
EACH OTHER CLOSELY PR0OR TO THE PROGRAM: AS WOULD BE EwPECTED W0TH RANDOM ASS0GNMENT%
vE THEN MEASURE TREATMENT EfECTS 0N TWO POSThTREATMENT YEARSc 3zon AND 3z3z% =0RMS
WERE ST0LL RECE0V0NG THE 0NTERVENT0ON FOR THE RST HALF OF 3zon: WH0LE 0N 3z3z THE WORLD
EwPER0ENCED THE •9u-,hon PANDEM0C THAT PLACED RESTR0CT0ONS ON TRAVELL0NG: LED TO SOME
TEMPORARY CLOSURES: AND 0MPACTED BOTH THE DEMAND FOR EwPORTS AND THE AB0L0TY TO EwPORT%
u0SUALLY: 0T APPEARS THAT THE TREATMENT AND CONTROL GROUPS AGA0N LOOK S0M0LAR TO ONE
ANOTHER 0N 3zon: AND D0VERGE SOMEWHAT 0N 3z3z: W0TH EwPORTS FALL0NG 0N THE TREATMENT
GROUP AND R0S0NG 0N THE CONTROL GROUP%

/ABLE t THEN PROV0DES OUR FRE+UENT0ST EST0MATES OF THE -// EfECTS ON THESE D0fERENT
EwPORT OUTCOMES: AFTER CONTROLL0NG FOR RANDOM0yAT0ON STRATA AND PREhTREATMENT LAGS AS
PER E+UAT0ON fl%o% =OR EACH OUTCOME WE REPORT THE EST0MATED TREATMENT EfECT 0N 3zon
AND 0N 3z3z: AND THEN AS WELL AS TEST0NG THAT THE TREATMENT EfECT 0S yERO: ALSO TEST THE
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NULL HYPOTHESES THAT THE TREATMENT EfECTS ARE E+UAL TO THE MED0ANS OF THE D0fERENT PR0OR
D0STR0BUT0ONS EL0C0TED%

•ONS0DER RST THE 0MPACT ON THE EwTENS0VE MARG0N OF WHETHER RMS ARE EwPORT0NG AT
ALL: SHOWN 0N PANEL � OF /ABLE t% fifl PERCENT OF THE CONTROL GROUP EwPORTED 0N 3zon AND
fi; PERCENT 0N 3z3z% /HE EST0MATED TREATMENT EfECT 0N 3zon 0S A STAT0ST0CALLY 0NS0GN0CANT
hz%fi PERCENTAGE PO0NTS pP%P%(: W0TH A nfi PERCENT CONDENCE 0NTERVAL OF bhn P%P%: .e P%P%[%
-N 3z3z: THE EST0MATED TREATMENT EfECT 0S A STAT0ST0CALLY 0NS0GN0CANT h7%fi P%P%: W0TH A
nfi PERCENT CONDENCE 0NTERVAL OF bhofi P%P%: .3 P%P%[% �LTHOUGH WE CANNOT REiECT THE NULL
HYPOTHES0S THAT THE TREATMENT EfECT 0S yERO: WE CAN REiECT THAT THE TREATMENT CAUSED
EwPORTS TO 0NCREASE AS MUCH AS EwPECTED BY THE MED0AN OF THE L0TERATURE: RM: AND POL0CY
PR0ORS pn TO ot P%P%(: AND ALSO 0N 3z3z THAT THE EfECT AS LARGE AS THE MED0AN OF THE ACADEM0C
PR0OR p7 P%P%(%

=0GURE fl THEN SHOWS THE RESULTS OF OUR BAYES0AN 0MPACT EVALUAT0ON ON TH0S OUTCOME
pqEwPORT AT ALLq(% /HE FRE+UENT0ST CONDENCE 0NTERVAL 0S SHOWN AT THE BOTTOM OF THE GURE
0N RED: AND WE SHOW 0NTERVALS THAT COVER THE 3%fiTH TO n;%fiTH PERCENT0LES OF THE D0fERENT
PR0OR D0STR0BUT0ONS 0N L0GHT BLUE: AND THEN nfi PERCENT COVERAGE 0NTERVALS FROM THE EST0MATED
BAYES0AN POSTER0OR D0STR0BUT0ONS US0NG EACH PR0OR% =0RST: NOTE THAT THE POSTER0OR COVERAGE
0NTERVALS US0NG A NONh0NFORMAT0VE pD0fUSE( PR0OR ARE EwTREMELY S0M0LAR TO THE FRE+UENT0ST
CONDENCE 0NTERVALS: SHOW0NG THAT THE BAYES0AN EST0MAT0ON METHODS PER SE ARE NOT CHANGh
0NG OUR RESULTS% vE THEN EwAM0NE HOW THESE 0NTERVALS CHANGE WHEN WE BR0NG 0N 0NFORMAT0VE
PR0ORS% vE SEE THAT THE POSTER0OR COVERAGE 0NTERVALS FOR THE THREE TYPES OF EL0C0TED PR0ORS
pPOL0CY: RM: AND ACADEM0CS( ALMOST COMPLETELY OVERLAP W0TH THE FRE+UENT0ST 0NTERVALS%
/HAT 0S: THE S0GNAL 0N THE DATA 0S STRONG ENOUGH RELAT0VE TO THESE PR0ORS THAT WE ALMOST
COMPLETELY UPDATE THESE PR0ORS TOWARDS THE DATA% � GRAPH0CAL D0SPLAY OF HOW THE PR0ORS ARE
UPDATED FOR ACADEM0CS 0S PROV0DED 0N �PPEND0w =: GURE �e% -N CONTRAST: THE L0TERATURE
PR0OR FOR TH0S OUTCOME WAS FOR A LARGER AND MORE PREC0SE POS0T0VE EfECT: AND THE POSTER0OR
BASED ON TH0S PR0OR MOVES A LOT TOWARDS THE DATA: BUT DOES NOT FULLY UPDATE%

mEwT: PANELS B: •: , AND $ OF /ABLE t EwAM0NE 0MPACTS OF THE PROGRAM ON THE NUMBER
OF PRODUCTS EwPORTED pCONTROL MEAN fl%3 0N 3zon: fl%o 0N 3z3z(: THE NUMBER OF COUNTR0ES THE
RM EwPORTS TO pCONTROL MEANc 3%t 0N 3zon: 3%fl 0N 3z3z(: THE NUMBER OF UN0+UE PRODUCTh
COUNTRY COMB0NAT0ONS EwPORTED pCONTROL MEANc oz%o 0N 3zon: oz%z 0N 3z3z(: AND WHETHER
THE RM HAS EwPORTED A NEW PRODUCThCOUNTRY COMB0NAT0ON pEwPORT 0NNOVAT0ON( pCONTROL
MEAN z%flz 0N 3zon: z%flo 0N 3z3z(% /HE TREATMENT 0MPACTS ARE CLOSE TO yERO: AND NOT
STAT0ST0CALLY S0GN0CANT FOR ALL OF THESE FOUR OUTCOMES 0N 3zon% /HE 3z3z 0MPACTS ARE MORE
NEGAT0VE THAN THOSE 0N 3zon: AND 0N THE CASE OF THE NUMBER OF PRODUCThCOUNTR0ES: THE
NEGAT0VE EfECT 0S STAT0ST0CALLY S0GN0CANT% -N ALL CASES THE EST0MATED TREATMENT EfECTS ARE
SMALLER THAN THE MED0ANS OF THE D0fERENT PR0OR D0STR0BUT0ONS: AND: 0N 3z3z: WE CAN REiECT
ALL THE ALTERNAT0VE NULLS THAT THE TREATMENT EfECTS E+UAL THESE MED0ANS%
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=0GURE fi PROV0DES THE ASSOC0ATED BAYES0AN 0MPACT EVALUAT0ON RESULTS FOR EwPORT VAR0ETY
AND =0GURE 7 0MPACTS ON EwPORT 0NNOVAT0ON%93% vE SEE THAT THE POSTER0OR COVERAGE 0NTERVALS
AGA0N SHOW SUBSTANT0AL UPDAT0NG OF THE PR0ORS TOWARDS THE DATA% �N 0NTEREST0NG 0LLUSTRAT0ON
OF THE VALUE OF 0NFORMAT0VE PR0ORS COMES FROM LOOK0NG AT THE EST0MATED 0MPACT OF THE
PROGRAM ON THE NUMBER OF PRODUCThCOUNTRY VAR0ET0ES EwPORTED 0N 3zon% /HE nfi PERCENT
FRE+UENT0ST CONDENCE 0NTERVAL 0S bho%n: .o%n[ PRODUCTS: G0V0NG AN 0NTERVAL W0DTH OF t%e%
/HE EL0C0TED RM PR0ORS WERE FOR A SMALL: POS0T0VE EfECT: W0TH A nfi PERCENT 0NTERVAL OF bho:
n%7[% BR0NG0NG 0N TH0S 0NFORMAT0VE PR0OR WH0CH 0S CONS0STENT W0TH THE DATA NARROWS THE
POSTER0OR 0NTERVAL TO bhz%e: o%e[ PRODUCTS: FOR AN 0NTERVAL W0DTH OF 3%7% /HE POL0CYMAKERS
HAD EVEN NARROWER PR0ORS: W0TH A PR0OR 0NTERVAL OF bz%fi: fi[: AND US0NG TH0S PR0OR RESULTS 0N A
POSTER0OR 0NTERVAL OF bhz%zt: 3%o[ PRODUCTS: G0V0NG AN 0NTERVAL W0DTH OF 3%o% /HAT 0S: WHEN
0NFORMAT0VE PR0ORS ARE LARGELY CONS0STENT W0TH THE DATA: US0NG BAYES0AN 0MPACT EVALUAT0ON
OfERS THE POSS0B0L0TY OF MORE PREC0SE EST0MATES OF THE TREATMENT EfECT THAN WE WOULD GET
US0NG THE DATA ALONE% gOWEVER: 0N 3z3z: WHERE THE DATA SHOWS A MORE NEGAT0VE 0MPACT:
THESE STRONGER PR0ORS MEAN THAT THE POSTER0OR 0NTERVALS ONLY PART0ALLY UPDATE TOWARDS THE
DATA%

$wPORT VALUE AND EwPORT LABOR PRODUCT0V0TY ARE H0GHLY SKEWED OUTCOMES W0TH A MASS
OF OBSERVAT0ONS AT yERO AND AN EwTREMELY LONG TA0L% =OR EwAMPLE: 0N 3zon: nfl OF THE 3zz
RMS HAD yERO EwPORTS: MED0AN EwPORTS WAS dfi:z3n: MEAN EwPORTS dtn7:zzz: THE STANDARD
DEV0AT0ON 0S do%3 M0LL0ON: THE nzTH PERCENT0LE do%o M0LL0ON: AND THE nnTH PERCENT0LE d7%;
M0LL0ON% lOREOVER: THEORET0CALLY 0T SEEMS MORE L0KELY THAT TREATMENT WOULD LEAD TO A
S0M0LAR PERCENTAGE 0NCREASE 0N EwPORTS FOR ALL TREATED RMS THAN A S0M0LAR LEVEL 0NCREASE%
9UR PREhANALYS0S PLAN THEREFORE SPEC0ED THAT WE WOULD FOLLOW A STANDARD APPROACH 0N
THE L0TERATURE OF US0NG THE 0NVERSE HYPERBOL0C S0NE TRANSFORMAT0ON OF THESE OUTCOMES: BUT
NOTED THAT POWER WAS ST0LL L0KELY TO BE LOW: W0TH AN ANT0C0PATED M0N0MAL DETECTABLE EfECT
OF A fln PERCENT 0NCREASE 0N EwPORT VALUE% /HE HOPE WAS THAT BR0NG0NG 0N PR0OR 0NFORMAT0ON
MAY ENABLE US TO OBTA0N NARROWER POSTER0OR 0NTERVALS 0F THESE PR0ORS WERE CONS0STENT W0TH
THE DATA% vE ALSO PLACED on OF THE RMS W0TH H0GHEST BASEL0NE EwPORT PERFORMANCE 0N A
SEPARATE STRATA: 0N ORDER TO EwAM0NE HOW SENS0T0VE THE RESULTS ARE TO THESE TA0L RMS% /ABLE
$o SHOWS DROPP0NG TH0S STRATA LOWERS THE CONTROL MEANS: BUT LEADS TO ONLY SMALL CHANGES
0N THE EST0MATED TREATMENT EfECTS%

1ANELS = AND 4 OF /ABLE t SHOW THAT THE EST0MATED TREATMENT EfECTS ON EwPORT VALUE
AND EwPORT PRODUCT0V0TY ARE NEGAT0VE AND LARGE 0N MAGN0TUDE: BUT W0TH CONS0DERABLE UNCERh
TA0NTY ATTACHED% /HE 0MPACTS ARE NOT STAT0ST0CALLY S0GN0CANT 0N 3zon: BUT ARE STAT0ST0CALLY
S0GN0CANT 0N 3z3z% =0GURE ; PROV0DES THE BAYES0AN 0MPACT EVALUAT0ON RESULTS% v0TH A
D0fUSE PR0OR: THE BAYES0AN CRED0BLE POSTER0OR 0NTERVALS AGA0N ARE S0M0LAR TO THE FRE+UENT0ST
CONDENCE 0NTERVAL% gOWEVER: W0TH 0NFORMAT0VE PR0ORS: WE SEE VERY L0TTLE UPDAT0NG OF THE

93–0GURE ,o SHOWS THE RESULTS FOR THE NUMBER OF PRODUCTS AND NUMBER OF COUNTR0ES
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EL0C0TED PR0ORS TAKE PLACE% /HE DATA HERE ARE NOT VERY 0NFORMAT0VE ABOUT THE 0MPACT OF THE
TREATMENT ON THESE OUTCOMES: AND SO THE POSTER0ORS PLACE MUCH MORE WE0GHT ON THE PR0ORS
THAN THE DATA% /WO EwCEPT0ONS ARE THE CASE OF THE L0TERATURE PR0ORS: WHERE OUR PR0OR BASED
ON THE L0TERATURE HAS A W0DE D0STR0BUT0ON: RE5ECT0NG THE D0CULTY 0N EST0MAT0NG 0MPACTS ON
THESE OUTCOMESs AND THE ACADEM0C PR0ORS FOR 0MPACTS ON EwPORT LABOR PRODUCT0V0TY: WH0CH
ARE ALSO +U0TE W0DE% -N THESE CASES: A B0T MORE UPDAT0NG TAKES PLACE: S0NCE THE PR0ORS ARE
MORE D0fUSE%

9UR OVERALL 0NDEw OF EwPORT PERFORMANCE TAKES THE AVERAGE OF STANDARD0yED yhSCORES OF
ALL THESE D0fERENT EwPORT OUTCOMES: AND PROV0DES A SUMMARY MEASURE OF THE 0MPACT OF
THE PROGRAM ON EwPORT0NG% 1ANEL g OF /ABLE t SHOWS THE OVERALL 0MPACT 0S A STAT0ST0h
CALLY 0NS0GN0CANT hz%zo3 STANDARD DEV0AT0ONS 0N 3zon: AND A STAT0ST0CALLY S0GN0CANT hz%oo3
STANDARD DEV0AT0ON EfECT 0N 3z3z% /HAT 0S: TAKEN TOGETHER: THE RESULTS SHOW THE PROGRAM
ACTUALLY REDUCED EwPORT0NG% vE THOUGHT THAT 0T M0GHT BE HARD FOR RMS TO UNDERSTAND
0MPACTS ON A SUMMARY 0NDEw 0N TERMS OF STANDARD DEV0AT0ONS: SO D0D NOT EL0C0T PR0ORS FROM
RMS FOR TH0S AGGREGATE OUTCOME% =0GURE e SHOWS THE BAYES0AN RESULTS US0NG THE L0TERATURE:
POL0CYMAKER AND ACADEM0C PR0ORS% vE SEE SUBSTANT0AL UPDAT0NG OF THE PR0ORS TOWARDS THE
DATA: W0TH THE POSTER0OR 0NTERVALS CENTER0NG AROUND yERO 0N 3zon AND AROUND SMALL NEGAT0VE
0MPACTS 0N 3z3z%

/HESE ND0NGS OF A REDUCT0ON 0N EwPORT0NG ARE CONS0STENT W0TH THE RESPONSES FROM D0h
RECTLY ASK0NG RMS ABOUT THE0R EwPORT STRATEG0ES 0N OUR FOLLOWhUP SURVEY% vE ASKED RMS
WHETHER THEY HAD ATTEMPTED TO EwPORT TO A NEW DEST0NAT0ON: EVEN 0F NOT YET SUCCESSFUL: AND
THE CONTROL GROUP pfi7%7)( WAS MORE L0KELY TO HAVE ATTEMPTED EwPORT0NG THAN THE TREATh
MENT GROUP pfle%t)(% vE ALSO ASKED HOW THE COMPANY"S FOCUS ON EwPORTS HAD CHANGED 0N
THE PAT o3 MONTHS: AND 3t%7) OF THE TREATMENT GROUP SA0D THEY HAD BECOME LESS FOCUSED
ON EwPORTS: COMPARED TO oe%o) OF THE CONTROL GROUP% /REATED RMS ARE ALSO MORE L0KELY
TO NOW SAY THE0R MA0N GROWTH FOCUS 0S ON THE DOMEST0C MARKET pfiz%7)( COMPARED TO CONh
TROL RMS pflt%fl)(% vE ANALYSE THESE AND SEVERAL OTHER SECONDARY OUTCOMES AND EwAM0NE
ROBUSTNESS TO DROPP0NG PART0CULARLY OUTLY0NG RM STRATA 0N APPEND0w $%

fi)5 aAxESzAN ,ECzSzON �NALxSzS

/HE BAYES0AN APPROACH OfERS SEVERAL ADD0T0ONAL POSS0B0L0T0ES FOR ANALYS0S TO D0RECTLY 0NFORM
POL0CY DEC0S0ONS% -N TH0S SECT0ON WE W0LL CONS0DER AND EwECUTE TWO OF THESE OPT0ONS% =0RST: WE
COMPUTE THE PROBAB0L0TY THAT THE AVERAGE EfECTS OF THE 0NTERVENT0ON PASS A M0N0MAL COSTh
BENET THRESHOLD: G0VEN THE EV0DENCE% rECOND: AS DEC0S0ONS MAY BE BASED ON MORE THAN iUST
AVERAGE EfECTS: WE DER0VE AND EST0MATE THE COND0T0ONAL D0STR0BUT0ON OF 0ND0V0DUAL TREATMENT
EfECTS US0NG ADD0T0ONAL PR0ORS ON THE CORRELAT0ON BETWEEN RMS" POTENT0AL OUTCOMES: AN
ANALYT0C APPROACH SET OUT BY -MBENS AND ’UB0N p3zofi(%
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=0RST: CONS0DER ASSESS0NG THE PROBAB0L0TY THAT THE PROGRAM"S AVERAGE EfECTS PASS THE
M0N0MUM THRESHOLD NECESSARY FOR POL0CYMAKERS TO CONS0DER SCAL0NG 0T UP% vH0LE TH0S 0S
SOMET0MES ATTEMPTED 0N FRE+UENT0ST ANALYS0S US0NG THE SAMPL0NG D0STR0BUT0ON OF THE EST0h
MATOR: THERE 0S NO EP0STEM0C iUST0CAT0ON FOR DO0NG SO: AS TH0S D0STR0BUT0ON 0S AN ASYMPTOT0C
PROPERTY OF THE EST0MATOR 0N REPEATED SAMPL0NGS: NOT THE UNCERTA0NTY WE HAVE ABOUT THE
EST0MAND 0TSELF% -N THE BAYES0AN FRAMEWORK: THE POSTER0OR D0STR0BUT0ON D0RECTLY CAPTURES
THE PROBAB0L0TY THAT PARAMETERS TAKE CERTA0N VALUES COND0T0ONAL ON THE DATA AND PR0ORS h
TH0S D0STR0BUT0ON CAN BE USED TO MAKE PROBAB0L0TY STATEMENTS ABOUT THE TREATMENT EfECT%
,UR0NG OUR PR0OR EL0C0TAT0ON EwERC0SE W0TH THE POL0CYMAKERS WE 0NTERV0EWED: WE ALSO ASKED
THEM THE M0N0MUM EfECT S0yE THAT WOULD MAKE 0T WORTH SCAL0NG UP THE PROGRAM AS A
BROADER POL0CY% /HE MARG0NAL POSTER0OR D0STR0BUT0ONS ON THE TREATMENT EfECT β FOR EACH
OUTCOME FROM OUR ANALYS0S 0N SECT0ON fl%t CAPTURE THE PROBAB0L0TY THAT THE EfECT TAKES ANY
G0VEN VALUE: WH0CH ALLOWS US TO D0RECTLY COMPUTE THE PROBAB0L0TY THAT THE EfECT PASSES TH0S
THRESHOLD% BECAUSE WE HAVE USED lARKOVh•HA0N lONTE •ARLO METHODS TO CHARACTER0yE THE
POSTER0OR D0STR0BUT0ONS: AND THESE METHODS S0MULATE DRAWS FROM THESE POSTER0ORS: TO THEN
COMPUTE THE DES0RED PROBAB0L0TY ONE S0MPLY COMPUTES THE PROPORT0ON OF DRAWS FROM THE
POSTER0OR THAT L0E ABOVE THE THRESHOLD%

/HE RESULTS OF TH0S EwERC0SE FOR THE POL0CYMAKER: ACADEM0C AND RM PR0ORS: PLUS L0TERATURE
PR0ORS AND DEFAULT PR0ORS: ARE SHOWN 0N TABLE fl FOR ALL OUTCOMES FOR BOTH 3zon AND 3z3z%
9VERALL: THE PROBAB0L0TY OF ATTA0N0NG THE M0N0MUM V0ABLE THRESHOLD FOR SCAL0NG UP THE
POL0CY 0S VERY LOW ACROSS ALL OUTCOMES AND PR0ORSs TYP0CALLY MUCH LESS THAN oz) CHANCE:
AND 0N SOME CASES: V0RTUALLY yERO CHANCE% /HE CHANCES ARE TYP0CALLY LOWER 0N 3z3z THAN
0N 3zon: AS ONE WOULD EwPECT G0VEN THE MOVEMENT OF THE DATA TOWARDS MORE NEGAT0VE
OUTCOMES% /HE EwCEPT0ON TO TH0S PATTERN 0S EwPORT VALUE AND PRODUCT0V0TY: WHERE CHANCES
CAN BE MUCH H0GHER h BUT TH0S 0S PR0MAR0LY BECAUSE THE DATA CONTA0NS L0TTLE 0NFORMAT0ON
ABOUT THESE OUTCOMES AND AS A RESULT WE HAVE L0TTLE UPDAT0NG AWAY FROM THE PR0ORS EVEN
0N 3z3z% 9VERALL WE ND THE DATA MUCH MORE 0NFORMAT0VE ON THE OTHER VE OUTCOMES: ALL
OF WH0CH SHOW VERY L0TTLE CHANCE THAT THE EfECT 0S LARGE ENOUGH TO MER0T SCAL0NG UP THE
POL0CY%

rECOND: AS WE RECOGN0SE THAT DEC0S0ONhMAKERS MAY W0SH TO GO BEYOND THE AVERAGE EfECTS:
WE USE BAYES0AN MODELL0NG OF POTENT0AL OUTCOMES TO 0NFER THE D0STR0BUT0ON OF TREATMENT
EfECTS AS LA0D OUT 0N -MBENS AND ’UB0N p3zofi(% 40VEN A L0KEL0HOOD MODEL FOR THE D0STR0h
BUT0ON OF POTENT0AL OUTCOMES: AND PR0OR D0STR0BUT0ONS THE UNKNOWN PARAMETERS: ONE CAN
DER0VE THE COND0T0ONAL POSTER0OR D0STR0BUT0ON OF THE TREATMENT EfECT EST0MAND G0VEN THE
RANDOM0yED ASS0GNMENT AND SUBSE+UENT OBSERVED DATA% /H0S D0STR0BUT0ON CAN THEN BE USED
TO OBTA0N THE POSTER0OR D0STR0BUT0ON OF 0ND0V0DUAL TREATMENT EfECTS 0N THE SAMPLE% /H0S
EwERC0SE CAN NOT BE DONE W0THOUT A PR0OR ON THE CORRELAT0ON 0N THE POTENT0AL OUTCOMES
BECAUSE THE DATA NEVER CONTA0NS 0NFORMAT0ON ABOUT TH0S CORRELAT0ON: S0NCE BY DEN0T0ON WE
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NEVER OBSERVE BOTH X pz(, AND X po(, FOR ANY f%

lODELhBASED 0NFERENCE ON POTENT0AL OUTCOMES W0TH COVAR0ATES T, RE+U0RES A iO0NT L0Kh
L0HOOD epX pz(,. X po(,NT,(% 9UR PREV0OUS ANALYS0S 8 L0NEAR REGRESS0ON OF OUTCOMES X, ON
T, V0A ORD0NARY LEAST S+UARES 8 CORRESPONDS TO MARG0NAL D0STR0BUT0ONS OF X pz(, AND X po(,
WH0CH ARE BOTH 4AUSS0AN D0STR0BUT0ONS W0TH MEAN T,β pUS0NG GENER0C ECONOMETR0C NOh
TAT0ON( WH0CH D0fERS ONLY 0N SW0TCH0NG ON OR Of THE B0NARY TREATMENT 0ND0CATOR COVAR0h
ATE% /H0S WAS D0SCUSSED ALREADY 0N SETT0NG UP THE L0KEL0HOOD 0N E+UAT0ON fl%3% /O TURN
TH0S SEThUP 0NTO A iO0NT L0KEL0HOOD MODEL RE+U0RES STRUCTURE ON THE COVAR0AT0ON BETWEEN
pX pz(,. X po(,(% 9NE PARS0MON0OUS AND TRACTABLE SUCH STRUCTURE: AS NOTED 0N SECT0ON e%fl OF
-MBENS AND ’UB0N p3zofi(: 0S THE B0VAR0ATE 4AUSS0AN% rUPPOSE THEN THAT epX pz(,. X po(,NT,(
0S A B0VAR0ATE 4AUSS0AN W0TH RESPECT0VE MARG0NAL VAR0ANCES pσpz(3. σpo(3( AND CORRELAT0ON
PARAMETER ρ% =OR BREV0TY WE W0LL NOW DENOTE THE COND0T0ONAL EwPECTAT0ON OF X, G0VEN
ONLY THE NONhTREATMENT COVAR0ATES BY T,π – � . �=

j89 γjX,,s�j .
�=5

i89 δiopf ∈ rsiYsYi(:
AND WE W0LL ASSUME THAT THE TREATMENT DOES NOT AfECT THE VAR0ANCE OF THE OUTCOME: SO
σpz(3 – σpo(3 – σ3% /HEN: BY THE PROPERT0ES OF MULT0VAR0ATE 4AUSS0ANS: THE D0STR0BUT0ON
OF THE MySSym4 POTENT0AL OUTCOME FOR ANY RM f COND0T0ONAL ON SEE0NG THE REAL0SED POTENT0AL
OUTCOME 0Sc

X po� NiaYs,(,,s ∼ N pβpo� NiaYs,( .T,π . ρpX, � βNiaYs, �T,π(. po� ρ3(σ3( pfi%o(

/H0S 0S ANALOGOUS TO E+UAT0ON e%tfl OF -MBENS AND ’UB0N p3zofi(% ,RAW0NG THE M0SS0NG
POTENT0AL OUTCOMES FROM TH0S D0STR0BUT0ON: COND0T0ON0NG ON THE POSTER0OR DRAWS OF THE
PARAMETERS FROM OUR BAYES0AN MODEL: ALLOWS US TO COMPUTE THE 0ND0V0DUAL TREATMENT
EfECT τ, – X po(, � X pz(, FOR EACH RM% /HE POSTER0OR UNCERTA0NTY ON EACH τ, COMES FROM
THE NEED TO 0NFER THE PARAMETERS THAT GOVERN THE L0KEL0HOOD: AND THEN 0MPUTE THE M0SS0NG
POTENT0AL OUTCOME% -T 0S 0NSTRUCT0VE TO EwAM0NE THE D0STR0BUT0ON OF τ, ACROSS ALL RMS 0N
THE SAMPLE TO UNDERSTAND THE POTENT0AL FOR HETEROGENEOUS EfECTS% /HESE MAY AR0SE EVEN
THOUGH β 0S iUST A NUMBER: BECAUSE OF CORRELAT0ONS 0N THE UNMODELLED VAR0AT0ON 0N THE
POTENT0AL OUTCOMESs THAT 0S: WHEN ρ 0S NOT yERO%

�NY 0NFERENCE h FRE+UENT0ST OR BAYES0AN h ON THE D0STR0BUT0ON OF 0ND0V0DUAL TREATMENT
EfECTS p-/$S( 0N THE SAMPLE RE+U0RES SOME 0NFORMAT0ON ABOUT ρ% �S THE DATA CANNOT
SPEAK TO THE VALUE OF TH0S PARAMETER: 0T 0S NATURAL 0N THE BAYES0AN SEThUP TO USE PR0ORS%
vE EL0C0TED BEL0EFS ABOUT ρ FROM ACADEM0CS AND POL0CYMAKERS US0NG THE SAME METHODS AS
USED WHEN WE EL0C0TED PR0ORS ABOUT β% BOTH PR0ORS ON RHO WERE LARGELY POS0T0VEs THAT 0S:
BOTH ACADEM0CS AND POL0CYMAKERS BEL0EVED THAT RMS DO0NG WELL UNDER THE CONTROL REG0ME
pTHE STATUS +UO( WOULD ALSO DO WELL UNDER TREATMENT% •OMB0N0NG OUR EL0C0TED PR0ORS ON ρ

AND OTHER PARAMETERS W0TH THE MODEL 0N E+UAT0ON fi%o ALLOWS US TO 0NFER THE D0STR0BUT0ON OF
0ND0V0DUAL TREATMENT EfECTS p-/$S( W0TH APPROPR0ATE POSTER0OR UNCERTA0NTY ON EACH -/$%
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/HE RESULTS FOR THE -NDEw OUTCOME DATA ARE SHOWN 0N GURE n FOR BOTH 3zon AND 3z3z
FOR THE POL0CYMAKER PR0ORS /HESE GURES SHOW THAT THE MAiOR0TY OF THE RMS HAVE -/$S
CENTERED AT yERO: W0TH L0M0TED POTENT0AL FOR HETEROGENEOUS EfECTS 0N BOTH 3zon AND 3z3z%
/HERE 0S A REASONABLY H0GH PROBAB0L0TY THAT AT LEAST SOME RMS EwPER0ENCED POS0T0VE EFh
FECTS: BUT THE SAME 0S TRUE OF NEGAT0VE EfECTS: AND MOST RMS HAVE -/$S EST0MATED TO BE
ALMOST EwACTLY yERO% BOTH THE SPREAD OF EfECTS AND THE UNCERTA0NTY 0N THESE TA0LS 0S MORE
PRONOUNCED 0N 3z3z RELAT0VE TO 3zon% 9VERALL HOWEVER 0T SEEMS THE MAiOR0TY OF THE RMS 0N
THE SAMPLE WERE UNL0KELY TO HAVE SEEN ANY RESULTS FROM THE 0NTERVENT0ON: AND WH0LE SOME
ARE L0KELY TO HAVE BENETED: OTHERS ARE L0KELY TO HAVE EwPER0ENCED NEGAT0VE EfECTS% /H0S 0S
MOST L0KELY A RESULT OF COMB0N0NG THE DATA W0TH A PR0OR POS0T0VE CORRELAT0ON ON THE POTENT0AL
OUTCOMES pSO RMS WHO D0D WELL 0N TREATMENT WOULD ALSO HAVE DONE WELL 0N CONTROL: AND
V0CE VERSA(% vE OBTA0N S0M0LAR RESULTS W0TH THE ACADEM0CS" PR0ORS: SHOWN 0N THE ADD0T0ONAL
RESULTS �PPEND0w =: GURE �n%

40VEN THE SOMEWHAT NEGAT0VE EfECTS ON AVERAGE 0N 3z3z: 0T MAY BE SURPR0S0NG THAT THERE
0S ST0LL SOME POTENT0AL FOR POS0T0VE TA0L EfECTS FOR OTHER RMS% /H0S RESULT MAY BE AN ARTEFACT
OF THE L0KEL0HOOD MODEL CHOSENc THE 4AUSS0AN ENFORCES SYMMETR0C TA0LS 0N THE OUTCOMES:
WH0CH PROPAGATES TO A 4AUSS0AN AND THUS SYMMETR0C D0STR0BUT0ON OF 0ND0V0DUAL TREATMENT
EfECTS% /HE 4AUSS0AN MAY BE A PART0CULARLY CONSTRA0N0NG ASSUMPT0ON 0N OUR CASE ESPEC0ALLY
BECAUSE THE OUTCOME DATA 0S NOT SYMMETR0C 8 0T HAS A LARGE D0SCRETE SP0KE AT yERO AND THEN
A POS0T0VE CONT0NUOUS MASS S0TUATED AWAY FROM yERO% vH0LE WE COULD BU0LD A L0KEL0HOOD
MODEL TO ACCOMMODATE TH0S: 0N OUR CASE THE PR0ORS ON TREATMENT EfECTS W0LL HAVE A ONEh
TOhMANY MAPP0NG TO PR0ORS ON PARAMETERS OF SUCH A MODEL pBECAUSE A TREATMENT EfECT
COULD BE ACH0EVED BY MOV0NG RMS OUT OF THE SP0KE: OR FROM CHANG0NG THE D0STR0BUT0ON OF
OUTCOMES FOR RMS ALREADY OUT OF THE SP0KE 0N THE CONTROL STATE(% -NDEED: TH0S 0S A GENERAL
0SSUE FOR OUR BAYES0AN ANALYS0S PREVENT0NG THE USE OF MORE COMPLEw L0KEL0HOODS W0THOUT
SUBSTANT0AL ADD0T0ONAL EfORTs FURTHER DETA0LS OF TH0S PROBLEM ARE D0SCUSSED 0N APPEND0w
4% 9VERALL: HOWEVER: WE ST0LL ND THE ANALYS0S 0NFORMAT0VE: AND 0T 0S WORTH NOT0NG THAT
THE RESULTS OF THE CURRENT APPROACH DO SUGGEST ONLY A L0M0TED POTENT0AL FOR HETEROGENEOUS
EfECTS%

fi)fi vHx WERE zMPACTS NOT AS LARGE AS EwPECTEDq

vE SEE THAT: CONTRARY TO THE PR0ORS OF ACADEM0CS: POL0CYMAKERS: THE PART0C0PAT0NG RMS:
AND THE Ew0ST0NG L0TERATURE: THE PROGRAM D0D NOT SUCCEED 0N 0NCREAS0NG EwPORTS: AND 0N
FACT APPEARS TO HAVE ACTUALLY REDUCED EwPORT0NG 0N 3z3z% vE BEL0EVE THAT THESE RESULTS
STEM FROM A COMB0NAT0ON OF THE TYPE OF CONSULT0NG ADV0CE G0VEN: THE 0NTENS0TY OF THE
0NTERVENT0ON: AND THE +UAL0TY OF TH0S ADV0CE% -N ADD0T0ON: THE HETEROGENE0TY OF THE RMS
0N THE PROGRAM MAKES 0T HARDER TO DETECT 0MPACTS: AND L0KELY MADE 0T HARDER TO OfER A
STANDARD0yED PROGRAM%
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� RST 0SSUE WAS THE TYPE OF CONSULT0NG ADV0CE PROV0DED% �S WE D0SCUSSED 0N SECT0ON
3%t: THERE ARE TWO WAYS WE V0EWED THE CONSULT0NG AS POTENT0ALLY CHANG0NG EwPORTSc A D0RECT
APPROACH 0N WH0CH 0T 0MPROVED EwPORThSPEC0C MANAGEMENT PRACT0CES AND REALLY FOCUSED
ON CUSTOMERS AND MARKETS ABROAD: AND AN 0ND0RECT APPROACH 0N WH0CH 0T A0MED TO 0MPROVE
GENERAL MANAGEMENT PRACT0CES AND PRODUCT0V0TY: ENABL0NG RMS TO BE MORE COMPET0T0VE
AND pPERHAPS EVENTUALLY( BETTER ABLE TO COMPETE 0N FORE0GN MARKETS% /HE GOVERNMENT"S
FOCUS OVER T0ME SH0FTED TO TH0S SECOND APPROACH: AND WE SEE THAT THE PROGRAM WAS NOT
SUCCESSFUL 0N CHANG0NG EwPORThSPEC0C MANAGEMENT PRACT0CES: BUT ONLY GENERAL MANAGEh
MENT PRACT0CES% 9UR +UAL0TAT0VE D0SCUSS0ONS W0TH THE COMMERC0AL STRATEGY CONSULTANTS AND
SEVERAL PROGRAM RMS FOUND THAT THE CONSULTANTS BEL0EVED THAT THE MAiOR0TY OF RMS COULD
NOT CONS0STENTLY PRODUCE AT THE CAPAC0TY AND +UAL0TY NEEDED TO GO TO EwTERNAL MARKETS:
AND SO: 0N SOME CASES: ACTUALLY RECOMMENDED THAT THEY FOCUSED MORE ON THE DOMEST0C
MARKET THAN FORE0GN MARKETS% �PPEND0w B DOES G0VE SOME EwAMPLES OF SPEC0C ADV0CE
OfERED ON PART0CULAR EwPORT MATTERS: BUT FOR THE MOST PART: THE COMMERC0AL ADV0CE WAS
NOT SPEC0CALLY TA0LORED TO EwPORT0NG: AND THE FOCUS 0N THE OTHER FOUR CONSULT0NG AREAS WAS
MORE ON GENERAL PRODUCT0V0TY THAN WHAT WAS NEEDED FOR OVERSEAS EwPORT MARKETS%

/H0S M0GHT SUGGEST THAT WE SHOULD EwPECT TO SEE 0MPROVEMENTS 0N OTHER RM OUTCOMES:
EVEN 0F 0T DOES NOT 0MMED0ATELY TRANSLATE 0NTO EwPORT PERFORMANCE% �PPEND0w $ USES DATA
ON RM SURV0VAL: EMPLOYMENT: SALES: PROTS AND PRODUCT0V0TY TO EwAM0NE WHETHER TH0S
0MPROVEMENT 0N GENERAL MANAGEMENT PRACT0CES 0MPROVED OTHER RM OUTCOMES% vE SEE A
MARG0NALLY S0GN0CANT fi PERCENTAGE PO0NT 0MPROVEMENT 0N RM SURV0VAL RATES BY THE END OF
3z3z: CONS0STENT W0TH THESE GENERAL MANAGEMENT 0MPROVEMENTS POTENT0ALLY HELP0NG RMS
SURV0VE THROUGH THE •9u-, PANDEM0C% gOWEVER: THESE ADD0T0ONAL RMS THAT SURV0VED WERE
SMALLER AND LESS PRODUCT0VE ONES: AND SO TH0S DOES NOT HELP EwPORT OUTCOMES% lOREOVER:
ALTHOUGH THE HETEROGENE0TY 0N RMS MAKES 0T HARD TO MEASURE 0MPACTS ON THESE RM
PERFORMANCE OUTCOMES: THERE 0S CERTA0NLY NO STRONG EV0DENCE OF 0MPROVEMENT 0N THESE OTHER
DOMA0NS% $MPLOYMENT 0MPACTS ARE SMALL pA STAT0ST0CALLY 0NS0GN0CANT z%fl WORKER CHANGE
RELAT0VE TO A SAMPLE MEAN OF ez WORKERS(: AND THE PO0NT EST0MATES FOR THE TREATMENT
0MPACTS ON SALES: PROTS: AND SALES PER WORKER ARE ALL NEGAT0VE: W0TH THE ho3%; PERCENT
REDUCT0ON 0N SALES 0N 3z3z STAT0ST0CALLY S0GN0CANT% rO 0T DOES NOT APPEAR THAT RMS ARE
WELL ON THE0R WAY TO 0NCREAS0NG EwPORTS THROUGH TH0S 0ND0RECT ROUTE OF 0NCREAS0NG DOMEST0C
SALES AND PRODUCT0V0TY RST%

/H0S RA0SES THE 0SSUE OF THE +UAL0TY AND 0NTENS0TY OF THE CONSULT0NG PROV0DED% vE SURh
VEYED THE CONSULTANTS TO UNDERSTAND THE0R BACKGROUNDS% /HE MED0AN CONSULTANT WAS flfi:
W0TH o; YEARS OF EwPER0ENCE: AND A lASTERS" DEGREE: AND ;t PERCENT SA0D THEY HAD PREV0h
OUSLY WORKED FOR A MULT0NAT0ONAL OR AN EwPORTER% rO: ON PAPER AT LEAST: THE CONSULTANTS
HAD RELEVANT EwPERT0SE% gOWEVER: THE CONSULT0NG 0NTERVENT0ON WAS SHORTER 0N 0NTENS0TY AND
LESS COORD0NATED THAN 0N SOME OTHER CONSULT0NG EwPER0MENTS% =0RMS RECE0VED onz HOURS OF
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CONSULT0NG: 0NCLUD0NG ONLY tz ON COMMERC0AL STRATEGY: AND TH0S WAS D0V0DED AMONG THREE
CONSULT0NG COMPAN0ES WHO OPERATED LARGELY SEPARATELY FROM ONE ANOTHER: AND WHO EACH
SPENT A LOT OF T0ME 0N D0AGNOS0S% r0NCE CONSULT0NG RMS HAD BEEN H0RED TO WORK SOLELY ON
ONE AREA: THE0R MA0N FOCUS WAS ON MEASUR0NG 0ND0CATORS AND HELP0NG RMS 0N THAT ONE AREA:
W0THOUT REGARD TO WHETHER TH0S CHANGE WOULD BE THE MOST L0KELY TO DEL0VER 0MPROVEMENTS
0N OVERALL PRODUCT0V0TY OR 0N THE AB0L0TY OF THE RM TO EwPORT% -N CONTRAST: THE /ECHNOLOG0h
CAL $wTENS0ON PROiECT 0N •OLOMB0A STUD0ED BY -ACOVONE ET AL% p3z33( GAVE RMS fizz HOURS
OF 0ND0V0DUAL0yED OR flze HOURS OF GROUPhBASED CONSULT0NG% -N THOSE CASES THE CONSULT0NG
ACROSS MULT0PLE AREAS WAS DEL0VERED 0N A COORD0NATED FASH0ON BY A S0NGLE •OLOMB0AN CONh
SULT0NG ORGAN0yAT0ON% /H0S RESULTED 0N A flhofl PERCENT 0MPROVEMENT 0N PRODUCT0V0TY% -N THE
-ND0AN STUDY OF BLOOM ET AL% p3zot(: TEwT0LE RMS RECE0VED ;eo HOURS OF CONSULT0NG FROM
AN 0NTERNAT0ONAL CONSULT0NG RM AND OBTA0NED A o; PERCENT 0MPROVEMENT 0N PRODUCT0V0TY%

lOREOVER: 0N CONTRAST TO THESE OTHER STUD0ES: THE RMS 0N TH0S EwPER0MENT WERE MUCH
MORE HETEROGENOUS 0N S0yE AND 0NDUSTRY% �S WELL AS MAK0NG 0T HARDER TO DETECT 0MPACTS:
TH0S HETEROGENE0TY L0KELY ALSO AfECTED THE +UAL0TY OF THE 0NTERVENT0ON% 9UR +UAL0TAT0VE
0NTERV0EWS W0TH RMS REVEALED COMPLA0NTS THAT THE CONSULTANTS D0D NOT HAVE KNOWLEDGE
ON THE SPEC0C 0NDUSTR0ES RMS WERE OPERAT0NG 0N% =OR EwAMPLE: A FASH0ON RM NOTED THEY
SPENT PART OF THE0R T0ME EDUCAT0NG THE CONSULTANTS ON THE0R 0NDUSTRY% /H0S 0S L0KELY TO HAVE
BEEN PART0CULARLY A PROBLEM FOR EfORTS TO ADV0SE RMS ON COMMERC0AL STRATEGY AND NEW
EwPORT MARKETS: S0NCE THE CONSULTANTS WOULD NOT KNOW SPEC0CS OF 0NDUSTRY TRENDS: +UAL0TY
STANDARDS: NOR OF RELEVANT OVERSEAS BUYERS% -NSTEAD: CONSULTANTS APPEAR TO HAVE FOCUSED
ALMOST SOLELY ON NARROWER APPL0CAT0ONS OF LEAN MANUFACTUR0NG PRACT0CES: WH0CH M0GHT HAVE
REDUCED BOTTLENECKS: BUT WH0CH WERE NOT CLEARLY L0NKED TO SALES STRATEG0ES% vE EwPLORE
ROBUSTNESS OF OUR MA0N RESULTS TO DROPP0NG PART0CULARLY OUTLY0NG RM STRATA p0N TERMS OF
H0GH EwPORT0NG( 0N APPEND0w $%

-T 0S POSS0BLE THAT SOME OF THESE CHANGES W0LL TAKE LONGER TO MAN0FEST THEMSELVES 0N
RM PRODUCT0V0TY: AND THAT THE •9u-,hon PANDEM0C SLOWED TH0S PROCESS DOWN FURTHER%
-T 0S THEREFORE THEORET0CALLY POSS0BLE THAT THE PROGRAM MAY HAVE STRONGER 0MPACTS OVER A
LONGER TERM PER0OD: AS WAS THE CASE OF THE CONSULT0NG 0NTERVENT0ON 0N BRUHN ET AL% p3zoe(%
BUT AT LEAST 0N THE RST TWO YEARS AFTER THE 0NTERVENT0ON: THERE 0S NO S0GN OF THE PROGRAM
0MPROV0NG EwPORT0NG THROUGH E0THER THE D0RECT OR 0ND0RECT CHANNELS%

s bONCLUSzONS

1OL0CYMAKERS: ACADEM0C RESEARCHERS: AND •OLOMB0AN RMS ALL HAD PR0ORS THAT CONSULT0NG
SERV0CES WOULD LEAD TO AN 0NCREASE 0N RM EwPORT OUTCOMES% vE HAVE SHOWN HOW THESE
PR0ORS CAN BE 0NCORPORATED 0NTO A BAYES0AN 0MPACT EVALUAT0ON% •ONTRARY TO THESE PR0ORS:
OUR EwPER0MENT NDS NO S0GN0CANT 0MPACTS ON EwPORT0NG 0N 3zon: AND SOME EV0DENCE OF
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A FALL 0N EwPORTS 0N 3z3z% 9UR RANGE OF D0fERENT EwPORT OUTCOMES 0LLUSTRATE THE D0fERENT
ROLES 0NFORMAT0VE PR0ORS CAN PLAY 0N ANALYS0S% rOME OF OUR OUTCOMES: L0KE THE EwTENS0VE
MARG0N OF WHETHER RMS EwPORT AT ALL: ARE EST0MATED RELAT0VELY PREC0SELY: AND OUR BAYES0AN
POSTER0OR CRED0BLE 0NTERVALS OVERLAP W0TH FRE+UENT0ST CONDENCE 0NTERVALS 0N THESE CASES:
FULLY UPDAT0NG THE PR0ORS G0VEN THE DATA% gERE: HAV0NG THE PR0ORS HELPS COMMUN0CATE
TO A POL0CY AUD0ENCE THAT: DESP0TE THE RESULTS D0SAGREE0NG W0TH THE0R PR0OR BEL0EFS: THEY
SHOULD STRONGLY UPDATE THOSE BEL0EFS G0VEN THE DATA% =OR A SECOND SET OF OUTCOMES: SUCH
AS WHETHER RMS 0NTRODUCE NEW EwPORT VAR0ET0ES: THE PR0ORS WERE FOR A VERY SMALL EfECT:
WH0CH 0S CONS0STENT W0TH THE DATA: AND US0NG THESE PR0ORS RESULTS 0N BAYES0AN CRED0BLE
0NTERVALS THAT ARE NARROWER THAN A STANDARD FRE+UENT0ST CONDENCE 0NTERVAL% /H0S SHOWS
THE POTENT0AL FOR BAYES0AN 0MPACT EVALUAT0ON TO LEAD TO MORE PREC0SE RESULTS WHEN PR0ORS
AND THE DATA AL0GN% =0NALLY: FOR OUR EwPORT VALUE AND EwPORT LABOR PRODUCT0V0TY OUTCOMES:
THE DATA ARE VERY NO0SY: AND THE PR0ORS ARE NOT UPDATED VERY MUCH G0VEN THESE DATA% /H0S
0LLUSTRATES THAT D0fERENT 0NTEREST GROUPS MAY NOT WANT TO UPDATE THE0R PR0ORS ABOUT AN
0NTERVENT0ON VERY MUCH 0F THE EwPER0MENTAL RESULTS ARE NOT VERY PREC0SE%

9UR ANALYS0S H0GHL0GHTS SOME OF THE PRACT0CAL 0SSUES 0NVOLVED 0N US0NG 0NFORMAT0VE PR0ORS
0N PRACT0CE% /HESE 0SSUES 0NCLUDE THE NEED TO DEAL W0TH 0NCOMPLETE COMPL0ANCE AND BE CLEAR
ON WH0CH TREATMENT EfECT 0S BE0NG EST0MATEDs +UEST0ONS ABOUT WHO TO EL0C0T PR0ORS FROM AND
HOW TO GATHER AND T THESE PR0ORSs AND 0SSUES THAT AR0SE WHEN THE NUMBER OF RANDOM0yAT0ON
STRATA OR CONTROLS ARE RELAT0VELY LARGE COMPARED TO THE SAMPLE S0yE% 9UR RESULTS APPEAR TO
BE REASONABLY ROBUST TO MANY OF THESE CHO0CES: AND 0N PART0CULAR: ARE S0M0LAR REGARDLESS
OF WH0CH SET OF 0NFORMAT0VE PR0ORS WE USE% /H0S SHOULD ALLEV0ATE CONCERNS THAT THE PR0ORS
OF ANY ONE 0ND0V0DUAL DR0VE THE RESULTS% BY COMPAR0NG OUR EST0MATES TO THOSE US0NG A
NONh0NFORMAT0VE pDEFAULT( PR0OR: WE ALSO SEE THAT 0T 0S THE 0NCLUS0ON OF 0NFORMAT0VE PR0ORS:
AND NOT OTHER BAYES0AN MODEL0NG CHO0CES L0KE REGULAR0yAT0ON OF STRATA wED EfECTS: THAT
DR0VES RESULTS%

vE SEE THE PROM0SE OF THE BAYES0AN APPROACH W0TH 0NFORMAT0VE PR0ORS AS PART0CULARLY
USEFUL FOR EwPENS0VE LONGhTERM EwPER0MENTS THAT HAVE A L0M0TED SAMPLE S0yE OR POTENT0AL
CONCERNS ABOUT STAT0ST0CAL POWER% lANY EwPER0MENTS W0TH SMALL AND MED0UM ENTERPR0SES:
SCHOOLS: AND HEALTH CL0N0CS TAKE TH0S FORM% /HE BAYES0AN APPROACH COULD ALSO PROVE HELPFUL
0N THE EST0MAT0ON OF TREATMENT HETEROGENE0TYc 4ELMAN p3zoe( SHOWS THE SAMPLE S0yES
NEEDED TO DETECT TREATMENT 0NTERACT0ONS CAN BE o7 T0MES THAT OF THOSE NEEDED FOR MA0N
EfECTS: MAK0NG MOST STUD0ES UNDERPOWERED FOR HETEROGENE0TY% -NCORPORAT0NG 0NFORMAT0VE
PR0ORS ABOUT THE EwTENT AND D0MENS0ONS OF HETEROGENE0TY COULD HELP OVERCOME THESE POWER
PROBLEMS% �S SUCH: WE SEE H0GH POTENT0AL FOR 0NFORMAT0VE PR0ORS TO BE USED AS PART OF
BAYES0AN 0MPACT EVALUAT0ON 0N MANY FUTURE EwPER0MENTS%
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/ABLE tc -// -MPACTS ON 1R0MARY $wPORT 9UTCOMES

2019 2020 2019 2020
Panel A: Export at all Panel E: Export Innovation
Assigned to Treatment -0.005 -0.065 Assigned to Treatment 0.012 -0.077

(0.043) (0.042) (0.056) (0.059)
Control Mean 0.54 0.57 Control Mean 0.40 0.41
P-values: P-values: 200 200
Beta = 0 0.902 0.125 Beta = 0 0.838 0.191
Beta = 0.13 (policy median) 0.002 0.000 Beta = 0.13 (policy median) 0.037 0.001
Beta = 0.06 (academic median) 0.134 0.004 Beta = 0.05 (academic median) 0.496 0.032
Beta = 0.10 (firm median) 0.016 0.000 Beta = 0.06 (firm median) 0.391 0.021
Beta = 0.09 (literature median) 0.028 0.000 Beta = 0.086 (literature median) 0.188 0.006

Panel B: Number of Products Panel F: Export Value
Assigned to Treatment -0.142 -0.519 Assigned to Treatment -0.375 -0.895*

(0.377) (0.345) (0.487) (0.512)
Control Mean 4.16 4.05 Control Mean 7.01 7.28
P-values: 200 200 P-values:
Beta = 0 0.708 0.134 Beta = 0 0.443 0.083
Beta = 1.0 (policy median) 0.003 0.000 Beta = 0.12 (policy median) 0.311 0.049
Beta = 0.5 (academic median) 0.091 0.004 Beta = 0.12 (academic median) 0.311 0.049
Beta = 1.5 (firm median) 0.000 0.000 Beta = 0.09 (firm median) 0.342 0.056
Beta = 1.3 (literature median) 0.000 0.000 Beta = 1.37 (literature median) 0.000 0.000

Panel C: Number of Countries Panel G: Export Productivity
Assigned to Treatment 0.082 -0.179 Assigned to Treatment -0.337 -0.671**

(0.184) (0.184) (0.327) (0.338)
Control Mean 2.33 2.37 Control Mean 4.71 4.87
P-values: 200 200 P-values:
Beta = 0 0.657 0.331 Beta = 0 0.305 0.049
Beta = 0.5 (policy median) 0.024 0.000 Beta = 0.09 (policy median) 0.194 0.026
Beta = 0.5 (academic median) 0.024 0.000 Beta = 0.09 (academic median) 0.194 0.026
Beta = 0.5 (firm median) 0.024 0.000 Beta = 0.06 (firm median) 0.227 0.032
Beta = 0.66 (literature median) 0.002 0.000 Beta = 0.38 (literature median) 0.030 0.002

Panel D: Number of Product-Countries Panel H: Export Outcome Index
Assigned to Treatment -0.027 -1.687** Assigned to Treatment -0.012 -0.112**

(0.960) (0.757) (0.056) (0.056)
Control Mean 10.10 9.98 Control Mean 0.03 0.08
P-values: 200 200 P-values:
Beta = 0 0.978 0.027 Beta = 0 0.831 0.048
Beta = 1.5 (policy median) 0.114 0.000 Beta = 0.28 (policy median) 0.000 0.000
Beta = 1.0 (academic median) 0.287 0.001 Beta = 0.13 (academic median) 0.012 0.000
Beta = 1.5 (firm median) 0.114 0.000 Beta = 0.19 (literature median) 0.000 0.000
Beta = 4.5 (literature median) 0.476 0.002
Notes: Robust standard errors in parentheses. *, **, *** denote significance at the 10, 5, and 1 percent levels.
Sample size is 200 for all regressions. See appendix for variable definitions.

Outcome in year: Outcome in year:
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/ABLE flc 1ROBAB0L0TY THAT M0N0MUM DES0RABLE EfECT S0yE WAS ACH0EVED UNDER VAR0OUS PR0ORS

9UTCOME �CADEM0CS =0RMS 1OL0CYMAKERS k0TERATURE ,EFAULT
3zon
$wPORT �T �LL z▷zz; z▷zoo z▷zoz z▷z3t z▷zzn
mUMBER OF 1RODUCTS z▷zzfi z▷zzfi z▷zz7 z▷zz; z▷zzfl
mUMBER OF •OUNTR0ES z▷ozn z▷oon z▷ot7 z▷3fle z▷oz7
mUMBER OF 1RODUCTh•OUNTR0ES z▷oeo z▷oe7 z▷tzfl z▷ofifl z▷oo;
$wPORT -NNOVAT0ON z▷z7fi z▷z;z z▷z7z z▷ozo z▷zfi;
$wPORT uALUE z▷7;7 z▷7nt z▷e;z z▷ezfl z▷on;
$wPORTS 1RODUCT0V0TY z▷o;z z▷3ofi z▷fi7; z▷;7; z▷oz7

3z3z
$wPORT �T �LL z z z z▷zzzt z▷zzzo
mUMBER OF 1RODUCTS z▷zzzo z▷zzzo z▷zzzo z z
mUMBER OF •OUNTR0ES z▷zze z▷zzn z▷zo3 z▷zflo z▷zze
mUMBER OF 1RODUCTh•OUNTR0ES z▷zz3 z▷zz; z▷zfit z▷zz3 z▷zzo
$wPORT -NNOVAT0ON z▷zz3 z▷zz3 z▷zz3 z▷zo; z▷zz3
$wPORT uALUE z▷7ze z▷7fit z▷efl; z▷fifln z▷ztfl
$wPORTS 1RODUCT0V0TY z▷z73 z▷on7 z▷fiz7 z▷7zfl z▷zon

mOTEc dwPORT -NNOVAT0ON REFERS TO ?EwPORT0NG TO A NEW PRODUCThCOUNTRY COMB0NAT0ON?% �LL
0NFERENCE 0S GENERATED BY lblb DRAWS% dwPORT uALUE AND dwPORT 1RODUCT0V0TY RESULTS RE5ECT
VERY L0TTLE UPDAT0NG FROM PR0ORS%

t7



=0GURE oc /AKEhUP RATES COMPARED TO PR0ORS

Actual rate (83-88%)

Academic Prior

Policymaker Prior

Firm Prior

Literature Prior

0 .2 .4 .6 .8 1
Proportion taking up treatment

mOsESc b0RCLES SHOW MED0ANS OF EL0C0TED PR0OR D0STR0BUT0ONS: AND L0NES SHOW THE RANGE FROM THE
3%fiTH TO THE n;%fiTH PERCENT0LES OF THESE D0STR0BUT0ONS% �CTUAL TAKEhUP RATE WAS ee) ACCORD0NG TO
ADM0N0STRAT0VE DATA ON START0NG THE PROGRAM: OR et) ACCORD0NG TO ADM0N0STRAT0VE DATA ON HOURS OF
CONSULT0NG RECE0VED%

t;



=0GURE 3c /REATMENT -MPACTS ON lANAGEMENT AND $wPORT 1RACT0CES

Export Practices (Control mean: 0.43)

General Management Practices (Control mean: 0.64)

Operations Practices (Control mean: 0.72)

Labor Productivity Practices (Control mean: 0.63)

Quality Practices (Control mean: 0.52)

Energy Practices (Control mean: 0.59)

Commercial Practices (Control mean: 0.66)

-.15 -.1 -.05 0 .05 .1 .15 .2
ITT Treatment Impact

mOsESc dST0MATED -// TREATMENT 0MPACTS ALONG W0TH nfi PERCENT CONDENCE 0NTERVALS ARE SHOWN%
dvPOQs PQACsyCES 0S THE PROPORT0ON OF ofi EwPORThSPEC0C PRACT0CES 0MPLEMENTEDs eENEQAL lANg
AGEMENs oQACsyCES 0S THE PROPORT0ON OF flz D0fERENT GENERAL MANAGEMENT PRACT0CES 0MPLEMENTED:
AND 0S COMPR0SED OF VE SUBh0ND0CESc bOMMEQCyAL oQACsyCES poo PRACT0CES(: dNEQGx oQACsyCES pfl
PRACT0CES(: ptALysx oQACsyCES p7 PRACT0CES(: -AaOQ oQOctCsyuysx oQACsyCES pn PRACT0CES(: AND
nPEQAsyONS oQACsyCES poz PRACT0CES(% rEE �PPEND0w b FOR VAR0ABLE DEN0T0ONS AND 0MPACTS ON
SUBhCOMPONENTS%

te



=0GURE tc /RAiECTORY OF lEANS OF 1R0MARY $wPORT 9UTCOMES BY /REATMENT rTATUS
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-.1
-.05
0

.05
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Year

Export Outcome Index

Treatment
Control

mOsESc ,OTTED VERT0CAL L0NE 0N 3zo; DENOTES APPL0CAT0ON YEAR FOR PROGRAM% -MPLEMENTAT0ON OF
TREATMENT TOOK PLACE 0N THE SECOND HALF OF 3zoe AND RST HALF OF 3zon% /HERE ARE NO S0GN0CANT
D0fERENCES BETWEEN THE TWO GROUPS AT THE fi) LEVEL PREhTREATMENT% rEE �PPEND0w b FOR VAR0ABLE
DEN0T0ONS%

tn



=0GURE flc =RE+UENT0ST AND BAYES0AN $ST0MAT0ON OF /REATMENT -MPACTS ON THE $wTENS0VE
lARG0N OF $wPORT0NG AT �LL

2019 Treatment Estimate
Academic Prior

Academic Posterior
Policymaker Prior

Policymaker Posterior
Firm Prior

Firm Posterior
Literature Prior

Literature Posterior
Diffuse Posterior

-.2 -.1 0 .1 .2 .3
Treatment Effect

Exporting at all 2019

2020 Treatment Estimate
Academic Prior

Academic Posterior
Policymaker Prior

Policymaker Posterior
Firm Prior

Firm Posterior
Literature Prior

Literature Posterior
Diffuse Posterior

-.2 -.1 0 .1 .2 .3
Treatment Effect

Exporting at all 2020

mOsESc /REATMENT EST0MATES AND ASSOC0ATED RED L0NE SHOW FRE.UENT0ST -// EST0MATE AND ASSOC0ATED
nfi PERCENT CONDENCE 0NTERVALS% /REATMENT EfECT UN0TS ARE 0N TERMS OF THE CHANGE 0N THE PROPORT0ON
OF RMS EwPORT0NG% bONTROL MEAN 0S z%fifl 0N 3zon AND z%fi; 0N 3z3z% k0GHT BLUE L0NES SHOW nfi PERCENT
PR0OR 0NTERVALS EL0C0TED FROM ACADEM0CS: POL0CYMAKERS: AND RMS: AND DER0VED FROM THE L0TERATURE:
W0TH C0RCLES 0ND0CAT0NG MED0AN OF PR0OR D0STR0BUT0ONS% aAYES0AN POSTER0ORS AND DARK BLUE L0NES SHOW
MED0AN AND nfi PERCENT 0NTERVALS FROM THE EST0MATED aAYES0AN POSTER0OR D0STR0BUT0ONS THAT UPDATE
THE ASSOC0ATED PR0OR W0TH THE DATA FROM THE EwPER0MENT% ,0fUSE POSTER0OR 0S THE aAYES0AN POSTER0OR
FROM US0NG A pNONh0NFORMAT0VE( D0fUSE PR0OR%

flz



=0GURE fic =RE+UENT0ST AND BAYES0AN $ST0MAT0ON OF /REATMENT -MPACTS ON $wPORT uAR0ETY

2019 Treatment Estimate
Academic Prior

Academic Posterior
Policymaker Prior

Policymaker Posterior
Firm Prior

Firm Posterior
Literature Prior

Literature Posterior
Diffuse Posterior

-10 -5 0 5 10 15
Treatment Effect

Number of Product-Countries 2019

2020 Treatment Estimate
Academic Prior

Academic Posterior
Policymaker Prior

Policymaker Posterior
Firm Prior

Firm Posterior
Literature Prior

Literature Posterior
Diffuse Posterior

-10 -5 0 5 10 15
Treatment Effect

Number of Product-Countries 2020

mOsESc /REATMENT EST0MATES AND ASSOC0ATED RED L0NE SHOW FRE.UENT0ST -// EST0MATE AND ASSOC0ATED
nfi PERCENT CONDENCE 0NTERVALS% mUMBER OF 1RODUCThbOUNTR0ES 0S THE NUMBER OF D0ST0NCT PRODUCTh
COUNTRY COMB0NAT0ONS A RM EwPORTS TO: AND HAS A CONTROL MEAN OF oz%o 0N 3zon AND oz%z 0N 3z3z%
k0GHT BLUE L0NES SHOW nfi PERCENT PR0OR 0NTERVALS EL0C0TED FROM ACADEM0CS: POL0CYMAKERS: AND RMS: AND
DER0VED FROM THE L0TERATURE: W0TH C0RCLES 0ND0CAT0NG MED0AN OF PR0OR D0STR0BUT0ONS% aAYES0AN POSTER0ORS
AND DARK BLUE L0NES SHOW MED0AN AND nfi PERCENT 0NTERVALS FROM THE EST0MATED aAYES0AN POSTER0OR
D0STR0BUT0ONS THAT UPDATE THE ASSOC0ATED PR0OR W0TH THE DATA FROM THE EwPER0MENT% ,0fUSE POSTER0OR
0S THE aAYES0AN POSTER0OR FROM US0NG A pNONh0NFORMAT0VE( D0fUSE PR0OR%

flo



=0GURE 7c =RE+UENT0ST AND BAYES0AN $ST0MAT0ON OF /REATMENT -MPACTS ON $wPORT -NNOVAh
T0ON

2019 Treatment Estimate
Academic Prior

Academic Posterior
Policymaker Prior

Policymaker Posterior
Firm Prior

Firm Posterior
Literature Prior

Literature Posterior
Diffuse Posterior

-.2 0 .2 .4 .6
Treatment Effect

Export Innovation 2019

2020 Treatment Estimate
Academic Prior

Academic Posterior
Policymaker Prior

Policymaker Posterior
Firm Prior

Firm Posterior
Literature Prior

Literature Posterior
Diffuse Posterior

-.2 0 .2 .4 .6
Treatment Effect

Export Innovation 2020

mOsESc /REATMENT EST0MATES AND ASSOC0ATED RED L0NE SHOW FRE.UENT0ST -// EST0MATE AND ASSOC0ATED
nfi PERCENT CONDENCE 0NTERVALS% dwPORT 0NNOVAT0ON 0S EwPORT0NG A NEW PRODUCThCOUNTRY COMB0NAT0ON
AND HAS A CONTROL MEAN OF z%flz 0N 3zon AND z%flo 0N 3z3z% k0GHT BLUE L0NES SHOW nfi PERCENT PR0OR 0NTERh
VALS EL0C0TED FROM ACADEM0CS: POL0CYMAKERS: AND RMS: AND DER0VED FROM THE L0TERATURE: W0TH C0RCLES
0ND0CAT0NG MED0AN OF PR0OR D0STR0BUT0ONS% aAYES0AN POSTER0ORS AND DARK BLUE L0NES SHOW MED0AN AND
nfi PERCENT 0NTERVALS FROM THE EST0MATED aAYES0AN POSTER0OR D0STR0BUT0ONS THAT UPDATE THE ASSOC0ATED
PR0OR W0TH THE DATA FROM THE EwPER0MENT% ,0fUSE POSTER0OR 0S THE aAYES0AN POSTER0OR FROM US0NG A
pNONh0NFORMAT0VE( D0fUSE PR0OR%

fl3
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=0GURE ec =RE+UENT0ST AND BAYES0AN $ST0MAT0ON OF /REATMENT -MPACTS ON 9VERALL $wPORT
1ERFORMANCE -NDEw

2019 Treatment Estimate

Academic Prior
Academic Posterior

Policymaker Prior
Policymaker Posterior

Literature Prior
Literature Posterior

Diffuse Posterior

-.2 0 .2 .4 .6
Treatment Effect

Export Outcome Index 2019

2020 Treatment Estimate

Academic Prior
Academic Posterior

Policymaker Prior
Policymaker Posterior

Literature Prior
Literature Posterior

Diffuse Posterior

-.2 0 .2 .4 .6
Treatment Effect

Export Outcome Index 2020

mOsESc /REATMENT EST0MATES AND ASSOC0ATED RED L0NE SHOW FRE.UENT0ST -// EST0MATE AND ASSOC0ATED
nfi PERCENT CONDENCE 0NTERVALS% 9VERALL 9UTCOME -NDEw 0S SUM OF STANDARD0yED yhSCORES OF SEVEN PREh
SPEC0ED EwPORT OUTCOMES% k0GHT BLUE L0NES SHOW nfi PERCENT PR0OR 0NTERVALS EL0C0TED FROM ACADEM0CS:
POL0CYMAKERS: AND RMS: AND DER0VED FROM THE L0TERATURE“ W0TH C0RCLES 0ND0CAT0NG MED0AN OF PR0OR
D0STR0BUT0ONS% aAYES0AN POSTER0ORS AND DARK BLUE L0NES SHOW MED0AN AND nfi PERCENT 0NTERVALS FROM
THE EST0MATED aAYES0AN POSTER0OR D0STR0BUT0ONS THAT UPDATE THE ASSOC0ATED PR0OR W0TH THE DATA FROM
THE EwPER0MENT% ,0fUSE POSTER0OR 0S THE aAYES0AN POSTER0OR FROM US0NG A pNONh0NFORMAT0VE( D0fUSE
PR0OR% –0RMS WERE NOT ASKED TO G0VE A PR0OR FOR TH0S OUTCOME%

flfl



=0GURE nc BAYES0AN lODELhBASED ,0STR0BUT0ON OF -/$S FOR 1OL0CYMAKERS

−1

0

1

Individual Firms in order of Median ITE

Policymakers' Posterior Distribution of Model−Based ITEs for Index Variable (2019)

−1

0

1

Individual Firms in order of Median ITE

Policymakers' Posterior Distribution of Model−Based ITEs for Index Variable 2020

mOsESc –OR EACH -/d THE DARK BLUE BAND SHOWS fiz) CRED0BLE 0NTERVAL AND THE L0NE 0S THE nfi) CRED0BLE
0NTERVAL% /HESE 0NFERENCES ARE BASED ON THE 4AUSS0AN POTENT0AL OUTCOME D0STR0BUT0ON US0NG EL0C0TED
PR0ORS%

flfi



nNLzNE �PPENDzCES

� 6zMELzNE

KA2mCg AmD qAmDOM rELECTyOm

mOVEMBER 3zo;c kAUNCH OF PROGRAM

lARCH 3t: 3zoec ,EADL0NE FOR APPL0CAT0ONS

�PR0L oo: 3zoec ’ANDOM ASS0GNMENT OF RMS TO TREATMENT AND CONTROL

hMPLEMEmTATyOm

�PR0LhlAY 3zoec ,0AGNOST0C REPORTS DONE AND DEL0VERED TO RMS 0N BOTH TREATMENT AND
CONTROL

/HE PROGRAM STARTED 0MPLEMENTAT0ON 0N IUNE 3zoe AND N0SHED 0N ,ECEMBER 3zon%
=0GURE �o SHOWS THE EVOLUT0ON OF THE PROGRAM"S 0MPLEMENTAT0ON BY CALENDAR MONTH% lOST
RMS RECE0VED THE 0NTERVENT0ON BETWEEN IULY 3zoe AND 3zon% /HE FEW RMS N0SHED AFTER
IULY WERE LARGELY THOSE WHO HAD SELECTED THE +UAL0TY AREA OF CONSULT0NG: WH0CH HAD A
DELAYED START%

=0GURE �oc /0M0NG OF •ONSULT0NG �SS0STANCE
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IUNE 3zoeh9CTOBER 3zoec 1R0OR $L0C0TAT0ON FROM 1OL0CYMAKERS: �CADEM0CS: AND PROGRAM
RMS%

mOVEMBER 3zonhlAY 3z3zc =OLLOWhUP SURVEY OF lANAGEMENT 1RACT0CES CONDUCTED BY
-1� •OLOMB0A%

a lORE ,ETAzLS OF THE bONSULTzNG -NTERVENTzONS

9NE OF THE CHALLENGES W0TH CONSULT0NG 0NTERVENT0ONS 0S UNDERSTAND0NG EwACTLY WHAT WAS
DONE BY CONSULTANTS WHEN WORK0NG ONE ON ONE W0TH RMS% vE USED +UAL0TAT0VE ELDWORK:
THE ADM0N0STRAT0VE AGREEMENTS USED TO CONTRACT THE CONSULT0NG RMS: 0NTERV0EWS W0TH THE
CONSULT0NG COMPAN0ES: OUR OWN OBSERVAT0ONS: AND DATA COLLECTED FROM RMS: AND SUMMAR0yE
KEY DETA0LS OF EACH COMPONENT%

/HE bOMMERCzAL CONSULTzNG BEGAN W0TH A LENGTHY D0AGNOST0C poz HOURS(% /H0S 0Nh
CLUDED ASK0NG RMS TO PROV0DE DATA ON THE0R VE MA0N PRODUCTS AND THEN 0DENT0FY0NG THE0R
STAR PRODUCT: DENED AS THE ONE THEY THOUGHT WOULD HAVE H0GHEST PROTAB0L0TY 0N THE FUh
TURE: AND EwAM0N0NG THE MARKET FOR TH0S PRODUCT% /H0S WAS FOLLOWED BY AN 0MPLEMENTAT0ON
PHASE OF 3t HOURS: WH0CH LARGELY FOCUSED ON DEVELOP0NG A PLAN FOR COMMERC0AL STRATEGY AND
EwPORT0NG FOR THE RMS% =OR EwAMPLE: A COSMET0CS FACTORY MAK0NG MANY PRODUCTS 0DENT0h
ED SUNBLOCK AS 0TS STAR PRODUCT% /HE CONSULTANTS WORKED W0TH THEM TO GO THROUGH THE0R
COSTS AND CL0ENT L0ST: AND SUGGESTED THE RM WAS OfER0NG TOO MANY D0SCOUNTS THAT WERE
0NCURR0NG LOSSES: LEAD0NG THE RM TO CUT DOWN ON PROMOT0ONS% � KEY PART OF TH0S STRATEGY
WAS SEGMENTAT0ON OF CL0ENTS: AND DEC0D0NG WHERE TO FOCUS MORE OF THE0R SALES EfORTS% =OR
EwAMPLE: A RM MAK0NG UN0FORMS FOR BUS0NESSES AND SCHOOLS WAS ADV0SED TO FOCUS MORE ON
THE DOMEST0C MARKET: BUT ALSO TO WORK W0TH OTHER •OLOMB0AN AGENC0ES L0KE -MPULSA AND
1ROCOLOMB0A TO DEVELOP THE EwPORT MARKET: AND TO TAKE STEPS L0KE SETT0NG UP A WEBPAGE
0N $NGL0SH TO HELP REACH OVERSEAS BUYERS%

/HE 0MPLEMENT0NG CONSULTANTS FOR COMMERC0AL MANAGEMENT WERE A CONSORT0UM OF TWO
COMPAN0ES% /HERE WERE DELAYS 0N START0NG THE COMMERC0AL STRATEGY: W0TH 0MPLEMENTAT0ON
START0NG 0N ,ECEMBER 3zoe FOR MANY RMS: 0N PART BECAUSE THEY HAD NOT H0RED ENOUGH
CONSULTANTS% /HE CONSULT0NG COMPANY WAS VERY FOCUSED ON D0AGNOST0CS: SAY0NG THERE 0S
A MYTH THAT RMS 0N •OLOMB0A ARE OVERhD0AGNOSED: BUT RMS WE TALKED TO COMPLA0NED
ABOUT THE AMOUNT OF T0ME AND LENGTH OF THE D0AGNOST0C% /HE CONSULT0NG COMPAN0ES HAD
THE V0EW THAT BEFORE RMS EwPORT: THEY NEED TO KNOW THE0R LOCAL CL0ENTS: AND THEN THAT
THE0R ROLE WAS TO HELP PREPARE RMS TO WORK W0TH 1RO•OLOMB0A FOR ANY D0RECT EfORTS
TO EwPORT% /HEY EwPRESSED THE V0EW THAT THEY BEL0EVED THE MAiOR0TY OF RMS COULD NOT
CONS0STENTLY PRODUCE THE CAPAC0TY TO GO TO EwTERNAL MARKETS pDESP0TE OVER HALF THE SAMPLE
ALREADY EwPORT0NG(% =OR SOME RMS W0TH MORE DEVELOPED COMMERC0AL STRATEG0ES: THEY D0D
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DEVOTE THE0R 0MPLEMENTAT0ON T0ME TOWARDS MORE SPEC0C EwPORThOR0ENTED ACT0V0T0ES: SUCH AS
STUDY0NG HOW TO ENTER THE $CUADOR0AN MARKET: OR OfER0NG ADV0CE ON TALK0NG W0TH POTENT0AL
CL0ENTS 0N THE 2N0TED rTATES%

/HE nPERATzONAL 1RODUCTzVzTx CONSULTzNG APPEARS TO HAVE WORKED PR0MAR0LY ON
EfORTS TO STANDARD0yE PROCESSES: REDUCE BOTTLENECKS: AND CUT STOPPAGES AND DEAD T0ME% 9NE
OF THE KEY TOOLS USED WAS VALUEhSTREAM MAPP0NG purl(: A LEAN MANUFACTUR0NG METHOD
THAT MAPS THE 5OW OF MATER0ALS THROUGH PRODUCT0ON AND THE T0ME TAKEN FOR EACH STEP%
=OR EwAMPLE: 0N ONE FACTORY WE V0S0TED: THE CONSULTANT HAD GONE THROUGH W0TH THE RM TO
OUTL0NE STEPhBYhSTEP 0N THE PRODUCT0ON PROCESS THE AMOUNT OF T0ME: MANPOWER: AND MOV0NG
D0STANCE 0NVOLVED 0N EACH STEP% /HEY THEN SUGGESTED HOW 0MPROVEMENTS COULD BE MADE
BY REDUC0NG THE NUMBER OF T0MES AN 0TEM GETS MOVED BACK AND FORWARD 0N PRODUCT0ON%

rOME RMS NOTED THAT THESE APPROACHES HAD HELPED THEM W0TH PRODUCT0ON EC0ENCY%
gOWEVER: SEVERAL CHALLENGES AROSE% � RST ONE 0S THAT THE METHODOLOGY MAY NOT BE WELL
SU0TED FOR ALL RMS: ESPEC0ALLY MULT0hPRODUCT RMS MAK0NG A W0DE VAR0ETY OF PRODUCTS
AND WHERE THE PRODUCT0ON STEPS MAY D0fER ACROSS PRODUCTS% 9NE TEwT0LE RM WE V0S0TED
NOTED THAT AFTER GO0NG THROUGH THE url PROCESS: THEY CONCLUDED THAT 0T WAS NOT WORK0NG
THAT WELL FOR THE0R PURPOSES: S0NCE THE PRODUCT0ON 5OW CHANGES A LOT FROM CLOTH0NG 0TEM TO
0TEM% � SECOND POTENT0AL DRAWBACK 0S THAT THESE ACT0V0T0ES OFTEN TOOK PLACE BEFORE THE RM
WORKED ON 0TS COMMERC0AL STRATEGY: SO THAT THE FOCUS WAS ON LOWER0NG COST AND 0MPROV0NG
EC0ENCY FOR A PART0CULAR Ew0ST0NG PRODUCT: BUT NOT: FOR EwAMPLE: óWE SHOULD FOCUS MORE ON
DEVELOP0NG A H0GHER +UAL0TY BRAND 0F WE WANT TO EwPORT TO THE 2r6$UROPE: US0NG ORGAN0C
PRODUCTS AND BETTER PACKAG0NG: AND THEN DES0GN THE PRODUCT0ON PROCESS AROUND TH0S“% /H0S
0S A GENERAL CHALLENGE FOR THE PROGRAM: S0NCE D0fERENT CONSULT0NG RMS ARE CONTRACTED TO
WORK ON THE D0fERENT TYPES OF MANAGEMENT 0MPROVEMENT%

/HE kABOR 1RODUCTzVzTx CONSULTzNG APPEARS TO HAVE FOCUSED LARGELY ON HELP0NG RMS
RETA0N TALENT AND 0MPROV0NG WORKER MORALE% -T WAS RECOMMENDED THAT RMS DO AN EMPLOYEE
CL0MATE SURVEY: TO GET A SENSE OF EMPLOYEE V0EWS: ATT0TUDES TOWARDS THE ORGAN0yAT0ON: AND
0SSUES FACED% � COMMON 0SSUE 0DENT0ED WAS THAT PRODUCT0ONhLEVEL WORKERS D0D NOT FEEL
THAT 0NVOLVED 0N DEC0S0ONhMAK0NG: AND SO 0N SEVERAL RMS A RECOMMENDAT0ON WAS MADE TO
START EACH DAY W0TH A SHORT L0NEhLEVEL MEET0NG WHERE WORKERS COULD TALK ABOUT PRODUCT0ON
0ND0CATORS AND ANY PROBLEMS 0N OPERAT0ONS% 9THER RMS 0NTRODUCED WORKER SUGGEST0ON
BOwES OR OTHER WAYS FOR WORKERS TO G0VE FEEDBACK% =0RMS WERE ALSO ADV0SED TO 0NTRODUCE
NONhMONETARY RECOGN0T0ON PROGRAMS: AND CONS0DER OTHER MORALEhBOOST0NG ACT0V0T0ES L0KE
SOC0AL EVENTS%

rOME OF THE RMS WE SPOKE TO NOTED THAT THE CONSULTANTS LACKED SECTORhSPEC0C KNOWLh
EDGE ABOUT SPEC0C LABOR FORCE 0SSUES 0N THE0R 0NDUSTR0ES: AND THAT A CHALLENGE WAS THAT
SOME OF THE WAYS TO MOT0VATE LABOR PRODUCT0V0TY DEPENDED ON RST HAV0NG SORTED OUT OPERAh
T0ONAL PRODUCT0V0TY 0ND0CATORS RST% /HE SE+UENC0NG AND COORD0NAT0ON W0TH THE OPERAT0ONAL
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CONSULT0NG WAS SOMET0MES AN 0SSUE FOR TH0S%

/HE .UALzTx CONSULTANTS WERE THE LAST TO START DUE TO CONTRACT0NG 0SSUES% /HEY SAW
THE0R ROLE AS SUPPORT0NG COMPAN0ES TO 0MPLEMENT +UAL0TY STANDARDS THAT COULD HELP THEM
OVERCOME TECHN0CAL BARR0ERS TO ACCESS0NG MARKETS: ESPEC0ALLY THOSE COVERED UNDER TRADE
AGREEMENTS% =OR EwAMPLE: A RM MAK0NG CHOCOLATE AND OTHER COCOA PRODUCTS SA0D THEY
RECE0VED HELP TO 0MPROVE THE +UAL0TY STANDARDS UNDER WH0CH THEY OPERATE WH0CH THEY HOPED
WOULD HELP THEM TO MEET EwPORT RE+U0REMENTS%

/HE dNERGx CONSULTANTS WORKED ON HELP0NG THE RMS 0DENT0FY OPPORTUN0T0ES FOR ENERGY
SAV0NGS% =OR EwAMPLE: A RM MAK0NG 5OUR AND CEREALS 0NTRODUCED NEW k$, L0GHT0NG TO
HELP REDUCE ENERGY COSTS% � COMPANY MAK0NG ESSENT0AL O0LS MADE A CHANGE TO REDUCE THE
USE OF D0ESELhPOWERED ELECTR0C0TY BY 0NTRODUC0NG SOLAR PANELS%

9VERALL: OUR +UAL0TAT0VE 0NTERV0EWS FOUND RMS HAPP0EST W0TH THE PRODUCT0V0TY AREA CONh
SULTANTS: WHO THEY FOUND TO BE WELL ORGAN0yED AND W0TH CLEAR 0DEAS AROUND 0MPLEMENT0NG
LEAN METHODOLOGY% /HEY WERE LEAST HAPPY W0TH THE COMMERC0AL STRATEGY CONSULTANTS% rEVh
ERAL 0SSUES RAN ACROSS THE D0fERENT AREAS OF CONSULT0NG% � RST WAS THE LACK OF COORD0NAT0ON
AMONGST THE CONSULTANTS 0N THE D0fERENT AREAS% /HE ORDER0NG OF WH0CH AREA OF CONSULT0NG
THEY RECE0VED RST WAS HAPHAyARD: W0TH NO STRATEG0C V0S0ON% � COMMON THEME ACROSS MOST
AREAS WAS THAT THE D0AGNOST0C AND ACT0ON PLAN PHASES TOOK A LOT LONGER THAN MANAGERS
WOULD HAVE L0KED: WH0CH WAS PART0CULARLY D0CULT FOR SMALLER RMS 0N WH0CH A MANAGER OR
D0RECTOR MAY WORK ON MULT0PLE FUNCT0ONS% �NOTHER 0SSUE WAS THAT OF CONSULTANT TURNOVER%
-T APPEARS THAT SOME OF THE CONSULT0NG RMS HAD TO H0RE ADD0T0ONAL STAf TO WORK ON TH0S
ASS0GNMENT: AND THERE WAS A LACK OF CONT0NU0TY FROM ONE CONSULTANT TO THE NEwT WHEN A
CONSULTANT +U0T%

BOTH THE TREATMENT AND CONTROL RMS WERE ALSO 0NV0TED TO A TRADE FA0R pMACRORR2EDA DE
mE4OCyOS( 0N �PR0L 3zon: ORGAN0yED BY A SEPARATE AGENCY: 1RO•OLOMB0A: AND DES0GNED AS A
BUS0NESS MATCHMAK0NG FORUM TO ENABLE RMS TO OBTA0N MEET0NGS W0TH 0NTERNAT0ONAL BUYERS%
gOWEVER: 0N PRACT0CE: THE HETEROGENE0TY OF RMS MADE 0T D0CULT TO ORGAN0yE BUYERS FOR
EACH SECTOR: AND COUPLED W0TH 0NTERAGENCY LOG0ST0CAL FR0CT0ONS: MEANT THAT TH0S WAS POORLY
ATTENDED: W0TH ONLY flt OF THE 3zz RMS p37 TREATMENT AND o; CONTROL( ATTEND0NG% =OR
EwAMPLE: ONE RM REPORTED THAT 0T HAD RECE0VED AN EMA0L FROM •OLOMB0A 1RODUCT0VA
0NV0T0NG THEM TO TH0S EVENT: AND THEN A CANCELAT0ON OF TH0S 0NV0TAT0ON A COUPLE OF MONTHS
LATER BECAUSE THERE WERE 0NSUC0ENT POTENT0AL CL0ENTS TO MAKE 0T WORTH THEM ATTEND0NG%
�NOTHER RM WH0CH D0D ATTEND REPORTED THAT 0T D0D NOT ND 0T VERY USEFUL: S0NCE THE FEW
POTENT0AL CL0ENTS THAT WERE THERE WERE LOOK0NG FOR THE LOWEST PR0CE PRODUCER AND THEY COULD
NOT COMPETE ON PR0CE ALONE%

=0GURE Bo SHOWS THE D0STR0BUT0ON OF TOTAL HOURS OF CONSULT0NG RECE0VED BY RMS 0N THE
PROGRAM%
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=0GURE Boc ,0STR0BUT0ON OF /OTAL gOURS OF •ONSULT0NG p�LL =0RMS(
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rOtQCEc 1ROGRAM ADM0N0STRAT0VE DATA% –0RMS W0TH NO HOURS OF CONSULT0NG RECORDED ARE SHOWN AS
RECE0V0NG yERO HOURS%%

b ,ATA AND lEASUREMENT ,ETAzLS

9UR PR0MARY OUTCOMES USE ANNUAL DATA ON EwPORTS FROM 3zoz TO 3z3z PROV0DED BY THE
mAT0ONAL ,0RECTORATE OF /AwES AND •USTOMS p,-�m( AND SUPPL0ED TO US BY THE •OLOMB0AN
mAT0ONAL 1LANN0NG ,EPARTMENT p,m1(% 9UR OUTCOMES ARE DENED AS FOLLOWSc

o% dwTENSzVE MARGzNc dwPORT AT ALL zN THE PAST xEARc /H0S 0S A B0NARY VAR0ABLE:
DENED AS ONE 0F THE RM EwPORTS D0RECTLY AT ALL 0N THE YEAR: AND yERO OTHERW0SE%

3% mUMBER OF ,zSTzNCT 1RODUCTS dwPORTED zN THE PAST xEARc /HE NUMBER OF
D0fERENT PRODUCT CATEGOR0ES EwPORTED 0N THE PAST YEAR: US0NG THE 7hD0G0T PRODUCT
CLASS0CAT0ON 0N THE HARMON0yED SYSTEM FOR THE �NDEAN •OMMUN0TY% /H0S 0S CODED
AS yERO FOR RMS THAT DO NOT EwPORT: AND 0S W0NSOR0yED AT THE nnTH PERCENT0LE%

t% mUMBER OF ,zfERENT bOUNTRzES dwPORTED TO zN THE PAST xEAR% /HE NUMBER
OF D0fERENT COUNTR0ES THE RM EwPORTED TO 0N THE PAST YEAR: CODED AS yERO FOR RMS
THAT DO NOT EwPORT: AND W0NSOR0yED AT THE nnTH PERCENT0LE%

fl% mUMBER OF ,zSTzNCT 1RODUCThbOUNTRx bOMBzNATzONS dwPORTED zN THE PAST
xEARc /H0S COUNTS THE NUMBER OF PRODUCThCOUNTRY COMB0NAT0ONS A RM EwPORTED TO
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0N THE PAST YEAR: CODED AS yERO FOR RMS THAT DO NOT EwPORT: AND W0NSOR0yED AT THE
nnTH PERCENT0LE%

fi% dwPORT zNNOVATzON pNEW PRODUCThCOUNTRx COMBzNATzON(c /H0S 0S A B0NARY
VAR0ABLE CODED AS ONE 0F THE RM EwPORTED TO A PRODUCThCOUNTRY PA0R THAT THEY HAD
NOT EwPORTED TO AT ALL 0N THE PAST THREE YEARS: AND yERO OTHERW0SE% •ODED AS yERO FOR
RMS THAT DO NOT EwPORT%

7% -NVERSE gxPERBOLzC rzNE OF 6OTAL dwPORT uALUE zN THE PAST xEAR% /H0S TAKES
THE 0NVERSE HYPERBOL0C S0NE TRANSFORMAT0ON OF TOTAL EwPORTS pMEASURED 0N 2r DOLLARS(:
AND 0NCLUDES EwPORTS CODED AS yERO FOR RMS THAT DO NOT EwPORT%

;% -NVERSE gxPERBOLzC rzNCE OF dwPORT kABOR 1RODUCTzVzTxc /H0S 0S THE 0NVERSE
HYPERBOL0C S0NE OF THE RAT0O OF TOTAL EwPORT VALUE 0N THE PAST YEAR pMEASURED 0N 2r
DOLLARS( TO THE AVERAGE NUMBER OF WORKERS USED 0N THE PAST YEAR pOBTA0NED FROM THE
1-k� DATABASE: WH0CH HAS MONTHLY DATA ON FORMAL WORKERS(% /H0S 0S CODED AS yERO
FOR RMS THAT DO NOT EwPORT: AND W0NSOR0yED AT THE nnTH PERCENT0LE%

e% rTANDARDzyED EwPORT OUTCOMES zNDEwc /H0S 0NDEw 0S CALCULATED AS THE AVERAGE
OF THE NORMAL0yED yhSCORES OF PR0MARY EwPORT OUTCOMES o THROUGH ;: WHERE EACH yh
SCORE 0S DENED BY SUBTRACT0NG THE MEAN AND D0V0D0NG BY THE STANDARD DEV0AT0ON OF
THE RESPECT0VE OUTCOME%

9UR MEASURES OF GENERAL MANAGEMENT AND EwPORThSPEC0C PRACT0CES COME FROM SURVEY
DATA COLLECTED BY -NNOVAT0ONS FOR 1OVERTY �CT0ON% 9UR OUTCOMES ARE DENED AS FOLLOWSc

o% dwPORT 1RACTzCESc /HE PROPORT0ON OF ofi EwPORThSPEC0C PRACT0CES BE0NG USED BY
THE RM: CODED AS yERO FOR RMS THAT CLOSE% /HE ofi PRACT0CES MEASURED ARE WHETHER
THE RM HAS DONE ANY OF THE FOLLOW0NG 0N THE PAST o3 MONTHSc RECE0VED +UAL0TY CERh
T0CAT0ON ON EwPORT PRODUCTSs PLANNED PRODUCT0ON W0TH T0ME FOR EwTERNAL MARKETSs
PLANNED RESOURCES OR TRA0N0NG NEEDED FOR EwPORT PROCESSESs PART0C0PATED 0N M0SS0ONS
OF PUBL0C AGENCY OfER0NGS TO LEARN EwPORT +UAL0TY STANDARDSs TRAVELED TO EwTERNAL
MARKETS TO UNDERSTAND CONSUMERS THEREs PART0C0PATED 0N A TRADE FA0R OR OTHER 0Nh
DUSTRY EwH0B0T0ON FOR FORE0GN V0S0TORSs DEVELOPED D0RECT MARKET0NG STRATEG0ES TO REACH
0NTERNAT0ONAL CUSTOMERSs 0MPLEMENTED NEW PRODUCT0VE TECHN0+UES TO MEET 0NTERNAh
T0ONAL +UAL0TY STANDARDSs DEVELOPED A NEW PRODUCT W0TH EwPORT POTENT0ALs RECE0VED
D0STR0BUTOR 0NFORMAT0ON THROUGH ADVERT0S0NG ABROADs RECE0VED D0STR0BUTOR 0NFORMAh
T0ON THROUGH AN EwPORT PROMOT0ON AGENCYs RECE0VED D0STR0BUTOR 0NFORMAT0ON THROUGH
TRADE FA0RSs RECE0VED D0STR0BUTOR 0NFORMAT0ON THROUGH COMMERC0AL M0SS0ONSs EVALUATED
THE EwPORT POTENT0AL OF THE COMPANY"S PRODUCTSs EwAM0NED 0NFORMAT0ON ABOUT CUSh
TOMER PREFERENCES AND CONSUMPT0ON PATTERNS 0N EwTERNAL MARKETS% =0GURE •o SHOWS
THE TREATMENT 0MPACTS ON EACH 0ND0V0DUAL COMPONENT%
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3% 4ENERAL lANAGEMENT 1RACTzCESc /HE PROPORT0ON OF flz D0fERENT MANAGEMENT
PRACT0CES BE0NG USED BY THE RM: CODED AS yERO FOR RMS THAT CLOSE% /HESE ARE
SUBhD0V0DED 0NTO VE AREAS AND COMPONENT 0ND0CESc

pA( bOMMERCzAL 1RACTzCESc /HE PROPORT0ON OF THE FOLLOW0NG oo PRACT0CES 0Mh
PLEMENTED 0N THE PAST o3 MONTHSc A MARKET0NG AND SALES PLAN AL0GNED W0TH
BUS0NESS STRATEGYs A MARKET SEGMENTAT0ON APPROACH W0TH CUSTOMERSs MARKET
RESEARCH 0DENT0FY0NG CURRENT AND POTENT0AL CUSTOMERS 0N THE DOMEST0C MARKETs
MARKET RESEARCH 0DENT0FY0NG POTENT0AL RETA0LERS AND WHOLESALERS 0N THE DOMESh
T0C MARKETs USE A CUSTOMER RELAT0ONSH0P MANAGEMENT p•’l( SYSTEM TO RECORD
CUSTOMER 0NFORMAT0ONs HAD MEET0NGS W0TH CUSTOMERS TO GET FEEDBACK ON PRODh
UCTS AND SERV0CESs PROMOTED PRODUCTS AND SERV0CES BY ADVERT0S0NG AND BRAND
0MPROVEMENTSs CLEARLY DENED THE ROLE OF SALES STAf 0N H0R0NG PROCESSs PROV0DED
SALES TRA0N0NG COURSES FOR SALES STAfs CREATED 0NCENT0VE SCHEMES FOR SALES STAfs
MEASURED KEY PERFORMANCE 0ND0CATORS pJ1-S( FOR COMMERC0AL PRACT0CES% =0GURE
•3 SHOWS TREATMENT 0MPACTS ON EACH 0ND0V0DUAL COMPONENT%

pB( nPERATzONAL 1RODUCTzVzTx 1RACTzCESc /HE PROPORT0ON OF THE FOLLOW0NG oz
PRACT0CES 0MPLEMENTED 0N THE PAST o3 MONTHSc COMMUN0CATED STRATEG0C GOALS TO
THE PRODUCT0ON PLANT LEADER AND TEAMs EVALUATED THE PLANT LEAD AND TEAM ACh
CORD0NG TO STRATEG0C GOALSs 0DENT0ED AND MANAGED BOTTLENECKS 0N THE COMPANY"S
CAPAC0TYs 0DENT0ED AND DESCR0BED PRODUCT0ON PROCESSES US0NG uALUE rTREAM
lAPP0NG purl(s DEVELOPED THE fir METHODOLOGY 0N THE PRODUCT0ON PLANTs DEVELh
OPED CONT0NUOUS 0MPROVEMENT METHODS pJA0yEN: /AKT T0ME( 0N THE PRODUCT0ON
PROCESSs STANDARD0yED THE WORK SE+UENCE BY BREAK0NG DOWN EVERY COMPONENT
OF THE PRODUCT0ON PROCESSs 0MPLEMENTED PREVENT0VE AND CORRECT0VE MEASURESs
MEASURED KEY PERFORMANCE 0ND0CATORS pJ1-S( ON PLANT PERFORMANCEs DEVELOPED
0MPROVEMENT PROGRAMS FOR J1-S% =0GURE •3 SHOWS TREATMENT 0MPACTS ON EACH
0ND0V0DUAL COMPONENT%

pC( kABOR 1RODUCTzVzTx 1RACTzCESc /HE PROPORT0ON OF THE FOLLOW0NG n PRACT0CES
0MPLEMENTED 0N THE LAST o3 MONTHSc DENED A TALENT MANAGEMENT PLAN AL0GNED
W0TH THE STRATEG0C PLANs DEVELOPED COMMUN0CAT0ON PRACT0CES AMONG THE D0fERh
ENT PROCESSES OF THE COMPANYs PROMOTED A CULTURE OF MEASUR0NG WORK ENV0RONh
MENTs 0MPROVED WORKSPACES FOR EMPLOYEES pERGONOM0CS: 0LLUM0NAT0ON(s DEVELh
OPED PROGRAMS LEAD0NG TO CHANGES 0N ORGAN0yAT0ONAL CL0MATE: SUCH AS COMMUN0h
CAT0ON WORKSHOPSs ADM0N0STERED SAT0SFACT0ON SURVEYS W0TH EMPLOYEESs DEVELOPED
WORKSHOPS AND TRA0N0NGS REGARD0NG ABSENTEE0SMs CREATED A REWARDS SYSTEM OR
RECOGN0T0ON PROGRAM BASED ON EMPLOYEE PERFORMANCEs MEASURED J1-S FOR LABOR
PRODUCT0V0TY%

pD( .UALzTx 1RACTzCESc /HE PROPORT0ON OF THE FOLLOW0NG 7 PRACT0CES 0MPLEMENTED
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0N THE LAST o3 MONTHSc 1URSUED CERT0CAT0ON 0N THE +UAL0TY OF A PRODUCTs PURSUED
CERT0CAT0ON 0N THE +UAL0TY OF A PROCESSs ADVANCED 0N THE 0MPLEMENTAT0ON OF
A CERTA0N CODE 0N THE PURSUED +UAL0TY CERT0CAT0ONs DENED FORMAL 0ND0CATORS
TO MEASURE +UAL0TYs ADVANCED 0N THE DEVELOPMENT OF +UAL0TY ACT0V0T0ES 0N THE
WORK0NG PLANs DOCUMENTED ANY OF THE PRODUCT0ON PROCESSES OF THE COMPANY%

pE( dNERGx 1RACTzCESc /HE PROPORT0ON OF THE FOLLOW0NG fl PRACT0CES 0MPLEMENTED
0N THE LAST o3 MONTHSc ESTABL0SHED ENERGY EC0ENCY 0ND0CATORS TO 0DENT0FY ENERGY
SAV0NGS OPPORTUN0T0ESs CREATED MA0NTENANCE PROTOCOLS FOR THE E+U0PMENT USED
0N PRODUCT0ONs 0NSTALLED OR 0MPROVED 0LLUM0NAT0ON SUCH AS CHANG0NG TO k$,s
MEASURED J1-S FOR ENERGY%

=0GURE •oc -MPACTS ON -ND0V0DUAL •OMPONENTS OF $wPORT 1RACT0CES -NDEw

Examined information about external markets

Evaluated export potential of products

Distributor information through commercial mission

Distributor information through trade fair

Distributor information through export promotion agency

Distributor information through advertising abroad

Developed new product with export potential

New technique to meet international quality standard

Direct marketing to reach new international customers

Participated in trade fair

Traveled to external markets to understand consumers

Participated in mission to learn quality standard

Planned resources/training needed for export processes

Planned production with time for external markets

Received quality certification on export products

-.3 -.2 -.1 0 .1 .2 .3
ITT Treatment Impact

mOsESc dST0MATED -// TREATMENT 0MPACTS ALONG W0TH nfi PERCENT CONDENCE 0NTERVALS ARE SHOWN%

, dwAMPLES OF 1RzOR dLzCzTATzON

dwAMPLE OF LANGUAGE USED zN EwPLAzNzNG -66

aELyEFS �BO2T TgE hMPACT OF TgE 1RO4RAM Om ;gOSE 9fERED TgE e2LL 1RO4RAMvE ARE NOW
GO0NG TO ASK YOU FOR YOUR BEL0EFS FOR THE L0KELY 0MPACT OF THE PROGRAM FOR THE RMS THAT ARE
OfERED THE FULL 0NTERVENT0ON: COMPARED TO RMS OfERED iUST THE D0AGNOST0C PHASE AND TRADE
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=0GURE •3c -MPACTS ON -ND0V0DUAL •OMPONENTS OF 9PERAT0ONAL 1RODUCT0V0TY AND •OMh
MERC0AL 1RACT0CES -ND0CES

Communicated Strategic Goals
Evaluated plant lead according to goals

Identified and managed bottlenecks
Used VSM for production processes

Developed 5S Methods
Developed continuous improvement methods

Standardized work sequence
Operationalized preventive measures

Measured KPIs on operations
Developed improvement programs of KPIs

-.2 -.1 0 .1 .2 .3 .4
ITT Treatment Impact

Operational Productivity Practices

Marketing and sales plan
Market segmentation

Market research on customers
Market research on distribution

Uses a CRM system
Feedback meetings with customers
Advertising and brand improvements

Defined role of salesmen
Sales training courses

Created incentive schemes for salesmen
Measured KPIs for Commercial

-.2 -.1 0 .1 .2 .3 .4
ITT Treatment Impact

Commercial Practices

mOsESc dST0MATED -// TREATMENT 0MPACTS ALONG W0TH nfi PERCENT CONDENCE 0NTERVALS ARE SHOWN%

FA0R% -N TECHN0CAL TERMS: WE WANT TO KNOW YOUR BEL0EFS ABOUT THE 0NTENT0ONhTOhTREAT EfECT
p-//(% /H0S 0S THE EfECT OF B$-m4 9==$’$, THE FULL PROGRAM: REGARDLESS OF WHETHER OR
NOT A RM TAKES UP THE PROGRAM% -T 0S S0MPLY THE ,-==$’$m•$ -m l$�m 92/•9l$r
FOR THE ozz RMS THAT GET THE FULL 0NTERVENT0ON COMPARED TO THE ozz RMS THAT iUST GET
THE D0AGNOST0C AND TRADE FA0R% =OR EwAMPLE: SUPPOSE WE LOOK AT THE PERCENTAGE GROWTH 0N
EwPORTS% vE M0GHT 0MAG0NE THE ozz RMS 0N THE FULL 0NTERVENT0ON GROUP CAN BE BROKEN
DOWN 0NTOc

] oz RMS THAT DEC0DE NOT TO PAY FOR THE PROGRAM: AND SEE NO BENETc z) EwPORT
GROWTH

] oz RMS THAT TAKE UP THE PROGRAM: BUT DON"T SEE ANY BENET FROM 0Tc z) EwPORT
GROWTH

] flz RMS THAT TAKE UP THE PROGRAM AND SEE SMALL 0MPROVEMENTS: PERHAPS A oz)
0NCREASE 0N EwPORTSc oz) EwPORT GROWTH

] �ND flz RMS THAT TAKE UP THE PROGRAM AND SEE LARGE GA0NS OF fiz) EwPORT GROWTH
EACH

fifl



/HEN THE l$�m EwPORT GROWTH FOR THE FULL 0NTERVENT0ON GROUP 0S z%oaz) . z%oaz) .
z%flaoz) . z%flafiz) – 3fl) �ND SUPPOSE THOSE RMS WHO iUST GET OfERED THE D0AGNOST0C
AND TRADE FA0R HAVE AN AVERAGE EwPORT GROWTH OF fi) /HEN THE 0NTENT0ONhTOhTREAT EfECT 0S
THE D0fERENCE 0N THESE TWO GROUPS: WH0CH 0S 3flhfi) – .on)% rO FOR THE SET OF +UEST0ONS
WH0CH FOLLOW: WE ARE 0NTERESTED 0N LEARN0NG WHAT YOU TH0NK W0LL BE THE D0fERENCE 0N THE
AVERAGE OUTCOME FOR THE ozz RMS 9==$’$, THE FULL PROGRAM: COMPARED TO THE ozz RMS
THAT GET OfERED ONLY THE BAS0C PROGRAM OF A D0AGNOST0C AND TRADE FA0R%

=0GURE ,oc $wAMPLE OF 4R0D 2SED FOR $L0C0T0NG /AKEhUP 1R0OR

fifi



=0GURE ,3c $wAMPLE OF 4R0D FOR $L0C0T0NG 1R0ORS ON -// OF $wPORT $wTENS0VE lARG0N
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d -MPACTS ON nTHER nUTCOMES

=0GURE $oc -MPACTS ON mUMBER OF 1RODUCTS AND •OUNTR0ES $wPORTED
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2020 Treatment Estimate
Academic Prior

Academic Posterior
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mOsESc /REATMENT EST0MATES AND ASSOC0ATED RED L0NE SHOW FRE.UENT0ST -// EST0MATE AND ASSOC0ATED
nfi PERCENT CONDENCE 0NTERVALS% /REATMENT EfECT UN0TS ARE 0N TERMS OF THE CHANGE 0N THE NUMBER OF
PRODUCTS OR COUNTR0ES% bONTROL lEAN 0S fl%o7 PRODUCTS AND 3%tt COUNTR0ES 0N 3zon: AND fl%zfi PRODUCTS
AND 3%t; COUNTR0ES 0N 3z3z% k0GHT BLUE L0NES SHOW nfi PERCENT PR0OR 0NTERVALS EL0C0TED FROM ACADEM0CS:
POL0CYMAKERS: AND RMS: AND DER0VED FROM THE L0TERATURE: W0TH C0RCLES 0ND0CAT0NG MED0AN OF PR0OR
D0STR0BUT0ONS% aAYES0AN POSTER0ORS AND DARK BLUE L0NES SHOW MED0AN AND nfi PERCENT 0NTERVALS FROM
THE EST0MATED aAYES0AN POSTER0OR D0STR0BUT0ONS THAT UPDATE THE ASSOC0ATED PR0OR W0TH THE DATA FROM
THE EwPER0MENT% ,0fUSE POSTER0OR 0S THE aAYES0AN POSTER0OR FROM US0NG A pNONh0NFORMAT0VE( D0fUSE
PR0OR%%

vE USE ADD0T0ONAL DATA SOURCES TO EwAM0NE 0MPACTS ON SECONDARY OUTCOMES% vE D0D
NOT COLLECT PR0ORS ON ANY OF THESE OUTCOMES: SO PRESENT FRE+UENT0ST TREATMENT 0MPACTS ONLY%

-MPACTS ON rURVzVAL AND dMPLOxMENT 2SzNG THE 1-k�

9UR EMPLOYMENT DATA COME FROM THE 1LAmyLLA hmTE4RADA DE Kyp2yDACyim DE �PORTES
p1-k�( p2N0ED ’EG0STER OF •ONTR0BUT0ONS(: WH0CH 0S THE NAT0ONAL 0NFORMAT0ON SYSTEM USED
BY RMS TO LE THE MANDATORY CONTR0BUT0ONS TO HEALTH: PENS0ONS: AND D0SAB0L0TY 0NSURANCE
PA0D FOR WORKERS% 9F THE 3zz RMS THAT APPL0ED FOR THE PROGRAM: one WERE ABLE TO BE
MATCHED TO THE 1-k�: onfi HAVE DATA 0N EARLY 3zoe pPREh0NTERVENT0ON(: AND oefi ARE FOUND
TO BE REPORT0NG DATA 0N ,ECEMBER 3z3z%

1ANEL � OF /ABLE $3 EwAM0NES THE 0MPACT OF THE PROGRAM ON RM SURV0VAL% •OLUMNS
o AND 3 DENE SURV0VAL AS SHOW0NG UP 0N THE 1-k�: AND LOOK AT SURV0VAL UNT0L THE END OF
3zon AND END OF 3z3z RESPECT0VELY% vE SEE fl PERCENT OF CONTROL RMS HAVE D0ED BY THE END

fi;



OF 3zon: AND ; PERCENT BY THE END OF 3z3z% =0RMS ASS0GNED TO TREATMENT ARE MORE L0KELY TO
SURV0VE BY t PERCENTAGE PO0NTS 0N 3zon: AND fi PERCENTAGE PO0NTS 0N 3z3z% =0RMS MAY NOT
APPEAR 0N THE 1-k� BECAUSE THEY HAVE CLOSED: OR BECAUSE OF REPORT0NG 0SSUES% =OR EwAMPLE:
A COUPLE OF THE RMS APPEAR TO BE REG0STERED ONLY UNDER THE OWNER"S NAME AS A NATURAL
PERSON: RATHER THAN AS COMPAN0ES% vE THEREFORE CONS0DER A SECOND DEN0T0ON OF SURV0VAL:
WH0CH 0NVOLVES CROSShCHECK0NG DATA FROM FORMAL EMPLOYMENT REPORTED 0N THE 1-k� W0TH
DATA ON THE RM FROM THE EwPORT DATABASE: FROM THE ’2$r plERCANT0LE ’EG0STRY(: AND
FROM -1� CALL0NG AND V0S0T0NG RMS TO VER0FY THE0R STATUS% vE BEL0EVE TH0S 0S THE MOST
ACCURATE MEASURE OF RM SURV0VAL AS A RESULT% •OLUMN t LOOKS AT 0MPACTS ON TH0S MEASURE
OF SURV0VAL FOR THE FULL 3zz RMS: AND AGA0N NDS TREATED RMS ARE fi%o PERCENTAGE PO0NTS
MORE L0KELY TO SURV0VE: W0TH TH0S EfECT S0GN0CANT AT THE oz PERCENT LEVEL%

/HE RMS THAT CLOSED WERE CONS0DERABLY SMALLER TO BEG0N W0TH ON AVERAGE THAN THOSE
THAT SURV0VED% =OR THE CONTROL GROUP: MEAN pMED0AN( IANUARY 3zoe EMPLOYMENT WAS e;
pfle( FOR THE SURV0VORS: COMPARED TO fio p3o( FOR RMS THAT CLOSEDs FOR THE TREATMENT GROUP
0T WAS ;t pflt( FOR THE SURV0VORS: COMPARED TO 3t poo( FOR RMS THAT CLOSED% lOREOVER:
THE RMS THAT D0ED WERE MUCH LESS L0KELY TO BE ENGAGED 0N EwPORT0NGc z OUT OF THE CONTROL
RMS THAT D0ED HAD EwPORTED 0N THE PAST THREE YEARS PR0OR TO APPLY0NG FOR THE PROGRAM
COMPARED TO 7fl PERCENT OF THE CONTROL RMS THAT SURV0VED: AND ONLY o OF THE TREATED RMS
THAT D0ED HAD EwPORTED 0N THE THREE YEARS PR0OR TO APPLY0NG FOR THE PROGRAM% r0NCE WE
CODE EwPORTS AS yERO FOR RMS THAT ARE CLOSED: CLOSURE EfECT0VELY RESULTS 0N REPLAC0NG z
EwPORTS FOR AN OPEN RM W0TH z EwPORTS FOR A CLOSED RM%

1ANEL B OF /ABLE $3 PROV0DES TREATMENT EST0MATES ON MONTHLY RM EMPLOYMENT US0NG
THE 1-k�% •OLUMN o AND 3 SHOW AN 0MPACT ON THE LEVEL OF EMPLOYMENT OF z%fln WORKERS
RELAT0VE TO A CONTROL MEAN OF eo WORKERS 0N 3zon: AND OF z%flfl WORKERS RELAT0VE TO A CONTROL
MEAN OF ;n WORKERS% /H0S EfECT 0S SMALL 0N MAGN0TUDE pz%7) OF THE CONTROL MEAN(: AND NOT
STAT0ST0CALLY S0GN0CANT% •OLUMN t RESTR0CTS TO THE SAMPLE OF SURV0V0NG RMS: AND AGA0N
NDS A SMALL 0MPACT% /HE nfi PERCENT CONDENCE 0NTERVAL FOR THE TREATMENT 0MPACT 0N 3z3z
0S pht%fi WORKERS: .fl%fl WORKERS(: WH0CH 0NCLUDES CHANGES OF UP TO fi PERCENT 0N EMPLOYMENT%
$MPLOYMENT CHANGES MAY TAKE LONGER TO MAN0FEST: BUT AT LEAST 0N THE RST TWO YEARS: THE
PROGRAM D0D NOT RESULT 0N LARGE CHANGES 0N EMPLOYMENT%

-MPACT ON rALES: 1ROTS AND kABOR 1RODUCTzVzTx 2SzNG THE "2dr �FTER OUR
PREhREG0STRAT0ON: WE BECAME AWARE OF AN ADD0T0ONAL SOURCE OF ADM0N0STRAT0VE DATA ON RMS:
WH0CH 0S THE qE4ySTRO ómyCO dMPRESARyAL p’2$r(: WH0CH CONTA0NS DATA FROM RMS" ANNUAL
RENEWAL 0N THE qE4ySTRO lERCAmTyL plERCANT0LE ’EG0STRY(%96 •OLOMB0A 1RODUCT0VA PROV0DED

969UR PREhANALYS0S PLAN ALSO SA0D WE WOULD ATTEMPT TO L0NK THE RMS TO THE dNCUESTA �NUAL lANUFACh
TURERA p�NNUAL lANUFACTUR0NG rURVEY: OR d�l(% /HESE DATA ARE RELEASED W0TH A CONS0DERABLE LAG: AND
CAN ONLY BE ACCESSED 0N A DATA LAB 0N bOLOMB0A: W0TH THE PANDEM0C MAK0NG ACCESS TO THE LAB MORE L0M0TED%
vE HAD A CONSULTANT WORK W0TH THESE DATA: W0TH ONLY DATA UP TO THE END OF 3zon AVA0LABLE% oeo RMS
WERE MATCHED 0N THE 3zo; DATA: AND oe3 RMS 0N THE 3zoe AND 3zon DATA% /HE PO0NT EST0MATES SUGGEST A
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US THESE DATA FOR 3zoe: 3zon AND 3z3z ONLY: S0NCE A CHANGE 0N REPORT0NG PRECLUDED EARL0ER
YEARS% onn OUT OF THE 3zz RMS WERE ABLE TO BE MATCHED TO TH0S REG0STRY: W0TH THE ONLY
EwCEPT0ON A RM THAT WENT BANKRUPT BETWEEN APPLY0NG AND THE PROGRAM START0NG% /HE
REG0STRY HAS FEWER RMS REPORT0NG SALES AND EMPLOYMENT 0N 3zon THAN 0N 3z3z: WH0CH WE
BEL0EVE MAY RE5ECT THE START OF THE PANDEM0C 0N 3z3z STOPP0NG SOME RMS FROM DO0NG
THE0R ANNUAL REPORT0NG FOR THE 3zon YEAR% r0NCE WE LACK PREhPROGRAM DATA: WE CONTROL FOR
RANDOM0yAT0ON STRATA: AND THEN USE POSThDOUBLE SELECT0ON LASSO TO SELECT CONTROLS FROM OUR
SET OF BASEL0NE VAR0ABLES%

vE USE THESE DATA 0N PANELS •: , AND $ OF /ABLE $3 TO MEASURE 0MPACTS ON SALES:
PROTS: AND SALES PER WORKER pA MEASURE OF LABOR PRODUCT0V0TY(% vE SHOW RESULTS FOR BOTH
3zon AND 3z3z: 0N BOTH LEVELS AND 0NVERSE HYPERBOL0C S0NES: G0VEN THE HETEROGENE0TY 0N RM
S0yE% vHEN WE MEASURE 0MPACTS ON LEVELS: THE COEC0ENTS ARE ALL NEGAT0VE: AND MORE SO 0N
3z3z THAN 3zon% /HE MAGN0TUDES RELAT0VE TO THE CONTROL MEAN 0N PERCENTAGE TERMS ARE FOR
A ot PERCENT REDUCT0ON 0N SALES: tz PERCENT REDUCT0ON 0N PROTS: AND oe PERCENT REDUCT0ON
0N SALES PER WORKER% gOWEVER: THE STANDARD ERRORS ARE LARGE: AND ONLY THE 0MPACT ON
SALES 0N 3z3z 0S STAT0ST0CALLY S0GN0CANT% /HE 0NVERSE HYPERBOL0C S0NE TRANSFORMAT0ON PLACES
MORE WE0GHT ON SMALLER RMS WHEN CALCULAT0NG THE AVERAGE: AND ON THE EwTENS0VE MARG0N
OF SURV0V0NG pNOT HAV0NG yERO SALES OR PROTS(% /H0S RESULTS 0N A MORE M0wED PATTERN OF
SOME POS0T0VE AND SOME NEGAT0VE COEC0ENTS: BUT W0TH LARGE STANDARD ERRORS: AND NONE
OF THE RESULTS ARE STAT0ST0CALLY S0GN0CANT% vH0LE THE RESULTS DO NOT PRECLUDE THAT THE
0MPROVEMENT 0N GENERAL MANAGEMENT PRACT0CES 0NCREASED RM PRODUCT0V0TY: THERE 0S NO
STRONG EV0DENCE OF TH0S HAV0NG OCCURRED TO DATE%

FALL 0N TOTAL PRODUCT0ON AND 0N TOTAL FACTOR PRODUCT0V0TY 0N 3zon: BUT STANDARD ERRORS ARE LARGE AND NONE
OF THE EST0MATES ARE STAT0ST0CALLY S0GN0CANT%
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/ABLE $oc ’OBUSTNESS OF $wPORT ’ESULTS TO ,ROPP0NG 9UTL0ER rTRATA

2019 2020 2019 2020
Panel A: Export at all
Assigned to Treatment -0.005 -0.065 -0.007 -0.073

(0.043) (0.042) (0.048) (0.047)
Control Mean 0.54 0.57 0.51 0.54
Panel B: Number of Products
Assigned to Treatment -0.142 -0.519 -0.021 -0.593*

(0.377) (0.345) (0.299) (0.336)
Control Mean 4.16 4.05 3.12 3.08
Panel C: Number of Countries
Assigned to Treatment 0.082 -0.179 0.002 -0.159

(0.184) (0.184) (0.200) (0.203)
Control Mean 2.33 2.37 1.93 1.97
Panel D: Number of Product-Countries
Assigned to Treatment -0.027 -1.687** 0.256 -1.084*

(0.960) (0.757) (0.549) (0.595)
Control Mean 10.10 9.98 7.48 7.36
Panel E: Export Innovation
Assigned to Treatment 0.012 -0.077 0.019 -0.053

(0.056) (0.059) (0.061) (0.061)
Control Mean 0.40 0.41 0.36 0.36
Panel F: Export Value
Assigned to Treatment -0.375 -0.895* -0.394 -0.970*

(0.487) (0.512) (0.535) (0.562)
Control Mean 7.01 7.28 6.44 6.74
Panel G: Export Productivity
Assigned to Treatment -0.337 -0.671** -0.369 -0.740**

(0.327) (0.338) (0.360) (0.370)
Control Mean 4.71 4.87 4.35 4.53
Panel H: Export Outcome Index
Assigned to Treatment -0.012 -0.112** -0.012 -0.105*

(0.056) (0.056) (0.060) (0.062)
Control Mean 0.03 0.08 -0.06 -0.01

Sample Size 200 200 181 181
Notes:
Regressions control for five pre-treatment annual lags of dependent variable and
for randomization strata. Robust standard errors in parentheses. *, **, *** denote
significance at the 10, 5, and 1 percent levels respectively.
No outlier sample drops a strata with high baseline exporting.

Full Sample No Outlier Sample
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/ABLE $3c -MPACTS ON rECONDARY 9UTCOMES

(1) (2) (3) (4)
Panel A: Firm Survival

Dec 2019 Dec 2020 Dec 2020
Assigned to Treatment 0.032 0.053 0.051*

(0.026) (0.034) (0.030)
Control Mean .96 .93 .93
Sample Size 195 195 200
Sample PILA PILA PILA+cross-check

Panel B: Formal Employment
2018:5-2019:12 2018:5-2020:12 2018:5-2020:12

Assigned to Treatment 0.487 0.440 0.211
(1.627) (2.003) (2.037)

Control Mean 81 79 85
Sample Size 4000 6400 6067
Sample PILA PILA PILA (survivors only)

Panel C: Firm Sales
2019 Level 2019 I.H.S. 2020 Levels 2020 I.H.S.

Assigned to Treatment -307 0.467 -1817** 0.319
(615) (0.493) (767) (0.392)

Control Mean 11138 22.2 14346 22.5
Sample Size 173 173 198 198

Panel D: Firm Profits
2019 Level 2019 I.H.S. 2020 Levels 2020 I.H.S.

Assigned to Treatment -246 -0.335 -338 -0.875
(207) (1.311) (207) (1.357)

Control Mean 1020 16.64 1118 17.06
Sample Size 200 200 200 200

Panel E: Labor Productivity (Sales per Worker)
2019 Level 2019 I.H.S. 2020 Levels 2020 I.H.S.

Assigned to Treatment -2.7 0.376 -39.3 -0.135
(22.2) (0.263) (31.1) (0.100)

Control Mean 170 19.04 223 19.52
Sample Size 162 162 190 190
Notes:
Notes: Robust standard errors in parentheses. *, **, *** denote significance at the 10, 5, and 1 percent levels.
Panel B uses monthly data and clusters standard errors at the firm level.
Panels A and B use data on formal employment from the PILA, supplemented in column 3 of panel A by cross-checks
from phone calls and the RUES.
Panels C through E use data from the RUES. I.H.S. denotes inverse hyperbolic sine transformation.
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e �DDzTzONAL aAxESzAN ezGURES

=0GURE �ec 4RAPH0CAL BAYES0AN 2PDAT0NG OF �CADEM0CS" 1R0ORS
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Bayesian Inference On Change in Export At All 2019 (Academics)

mOsESc /HE PR0OR D0SPLAYED 0N TH0S GRAPH 0S THE D0STR0BUT0ON T TO THE EL0C0TED PR0OR BEL0EF DRAWS
FROM THE ACADEM0CS: AS TH0S 0S THE 0NPUT THAT ACTUALLY GOES 0NTO THE POSTER0OR%
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=0GURE �nc BAYES0AN lODELhBASED ,0STR0BUT0ON OF -/$S �CADEM0CS
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Academics' Posterior Distribution of Model−Based ITEs for Index Variable 2020

mOsESc –OR EACH -/d THE DARK BLUE BAND SHOWS fiz) CRED0BLE 0NTERVAL AND THE L0NE 0S THE nfi) CRED0BLE
0NTERVAL% /HESE 0NFERENCES ARE BASED ON THE 4AUSS0AN POTENT0AL OUTCOME D0STR0BUT0ON US0NG EL0C0TED
PR0ORS%
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4 2NFORESEEN bHALLENGES FOR aAxESzAN -NFERENCE zN
OUR 1ROiECT

-N TH0S SECT0ON WE D0SCUSS SEVERAL UNFORESEEN COMPL0CAT0ONS W0TH 0MPLEMENT0NG BAYES0AN
0NFERENCE US0NG OUR EL0C0TED PR0ORS ON OUR DATA% /HE PR0MARY 0SSUE THAT WE D0D NOT ANT0C0h
PATE 0S THAT EL0C0T0NG PR0ORS ON THE RAW OUTCOME SCALE pE%G% PROBAB0L0TY FOR B0NARY VAR0ABLES:
COUNTS FOR COUNT VAR0ABLES( WOULD PRESENT SUBSTANT0AL D0CULT0ES WHEN TT0NG NONhL0NEAR
MODELS SUCH AS LOG0T FOR B0NARY VAR0ABLES OR NONhNEGAT0VE B0NOM0AL pOR 1O0SSON( FOR COUNT
DATA: BECAUSE THE COEC0ENTS ARE NOT ON THE RAW SCALES AND HAVE NONL0NEAR RELAT0ONSH0PS
TO THE0R RAWhSCALE COUNTERPARTS% /O CONVERT A PR0OR D0STR0BUT0ON ON A TREATMENT EfECT
EwPRESSED 0N PROBAB0L0T0ES pOR COUNTS( 0NTO A PR0OR D0STR0BUT0ON ON LOG0T COEC0ENTS pOR
CHANGES 0N RATES( RE+U0RES A NONL0NEAR TRANSFORMAT0ON OF VAR0ABLES THAT MOREOVER MUST
MAKE REFERENCE TO A BASE PROBAB0L0TY OR RATE WH0CH 0S NOT PERFECTLY KNOWN% mONL0NEAR
TRANSFORMAT0ON OF VAR0ABLES 0S A CHALLENGE ESPEC0ALLY 0N THE ABSENCE OF AUTOD0fERENT0AT0ON
CAPAB0L0TY pAS 0S THE CASE 0N rTAN( AND 0NTRODUC0NG UNCERTA0NTY ONTO THE BASE PROBAB0L0TY
0S A SUBSTANT0AL ADD0T0ONAL COMPL0CAT0ON% 9UR 0N0T0AL EfORTS TO S0MPL0FY THE PROBLEM BY
TREAT0NG TH0S AS A TRANSFORMAT0ON OF PARAMETERS: P0CK0NG A S0NGLE BASE PROBAB0L0TY AND
HOP0NG TH0S M0GHT BE qGOOD ENOUGHq: WERE NOT FRU0TFUL: LEAD0NG TO BADLYhBEHAVED l•l•
SAMPL0NG AND UNTRUSTWORTHY RESULTS%

/HE PROBLEM WAS EVEN WORSE FOR VAR0ABLES WE HAD ASSUMED WOULD BE D0STR0BUTED CONh
T0NUOUSLY: BECAUSE 0N FACT THERE TURNED OUT TO BE LARGE D0SCRETE SP0KES OF DATA AT yERO 0N
EVERY CASE% •ONS0DER A S0MPL0ED D0STR0BUT0ON CONS0ST0NG OF A SP0KE OF yEROES ADDED TO A
POS0T0VE CONT0NUOUS TA0L pWH0CH 0S OFTEN CALLED THE qSLABq BECAUSE 0T LOOKS 5AT COMPARED
TO THE LARGE MODAL SP0KE 0N THE 1,=(% vH0LE 0N GENERAL ONE CAN HANDLE TH0S K0ND OF DATA
BY US0NG A qSP0KE AND SLABq L0KEL0HOOD MODEL pAS D0SCUSSED 0N VAR0OUS SOURCES 0NCLUD0NG
•HAPTER e OF -MBENS AND ’UB0N: AND lEAGER 3z33(: 0N OUR CASE: TH0S CAUSES OUR PR0OR
ON THE AVERAGE TREATMENT EfECT TO MAP TO MANY POSS0BLE PR0ORS ON THE PARAMETERS OF THE
L0KEL0HOOD% /HE FUNDAMENTAL PROBLEM 0S THAT WHEN THERE 0S A SP0KE AND SLAB STRUCTURE TO
THE DATA: THERE 0S AN EwTENS0VE AND 0NTENS0VE MARG0N OF ANY CHANGE TO THE D0STR0BUT0ON%
-N OUR S0MPL0ED EwAMPLE: A POS0T0VE �/$ 0N A SP0KE AND SLAB MODEL MAY AR0SE WHEN AN
0NTERVENT0ON qMOVESq RMS 0N THE SP0KE 0NTO THE POS0T0VE TA0L: OR WHEN THE MEAN OF THE
POS0T0VE TA0L 0S 0TSELF qMOVED UPq: OR A COMB0NAT0ON OF BOTH TYPES OF EfECTS% /H0S MEANS
THE MAPP0NG OF THE PR0OR ON THE TREATMENT EfECT 0N RAW TERMS TO PR0ORS ON THE COEC0ENTS
0N THE SP0KE AND SLAB MODEL 0S ONEhTOhMANY AND THUS 0NDETERM0NED W0THOUT ADD0T0ONAL
0NFORMAT0ON% vE BEL0EVE THAT 0T 0S POSS0BLE TO EL0C0T SUCH 0NFORMAT0ON BY ASK0NG ABOUT THE
SUBiECT0VE PROBAB0L0TY THAT ANY AVERAGE EfECT 0S PRODUCED BY AN EwTENS0VE OR 0NTENS0VE
MARG0N EfECT: BUT WE D0D NOT FORESEE TH0S DATA STRUCTURE AND D0D NOT ASK TH0S +UEST0ON%

vE BEL0EVE THAT FUTURE WORK W0LL BE ABLE TO MAKE 0NROADS 0NTO THESE 0MPORTANT PROBLEMS
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NOW THAT THEY HAVE BEEN 0DENT0ED AS A BARR0ER TO A MORE COMPREHENS0VE BAYES0AN ANALYS0S
OF TH0S K0ND OF DATA% �S OUR 0N0T0AL ATTEMPTS TO RESOLVE THE PROBLEMS 0N AN 0NTU0T0VE AND
COMPUTAT0ONALLY TRACTABLE MANNER WERE NOT FRU0TFUL: WE WERE NOT ABLE TO SOLVE TH0S PROBLEM
W0TH0N THE T0MEFRAME DEVOTED TO TH0S PROiECT: AND THEREFORE WE FA0LED TO COMPLETE SOME OF
THE ANALYSES WE HAD LA0D OUT 0N OUR PREhANALYS0S PLAN%

/HE SP0KE AND SLAB STRUCTURE 0S ALSO WHY WE WERE NOT ABLE TO REPORT +UANT0LE TREATh
MENT EfECTS FOR ANY OF OUR DATA DESP0TE OUR 0NTENT0ON TO DO SOs CONVENT0ONAL ASYMPTOT0CS
FOR +UANT0LE 0NFERENCE RE+U0RE CONT0NUOUS UNDERLY0NG D0STR0BUT0ONS: WH0CH WE DO NOT HAVE%
B0NARY AND COUNT DATA ARE ALSO NOT CONT0NUOUSLY D0STR0BUTED AND RE+U0RE SUBSTANT0AL ADh
D0T0ONAL WORK TO PRODUCE +UANT0LE 0NFERENCE pSEE FOR EwAMPLE lACHADO AND rANTOS r0LVA
3zzfi ON qi0TTER0NGq(%
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