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Abstract:
Non-tariff measures, in the form of border procedures and customs' administrative requirements, can significantly increase trade costs. This study employs the GTAP model to analyze the impact of these non-tariff measures on trade and other economic indicators. The analysis makes use of ad-valorem equivalents of costs associated with compliance to border non-tariff measures, as provided in economic literature (Kee and Nicita, 2022), and assesses the general equilibrium effects of reducing these costs. The results of the paper inform about the magnitude and effects of costs associated with border non-tariff measures across countries and sectors. While producing sectoral estimates for global trade, the paper will also delve into specific trade agreements (RCEP, AfCFTA, LATMA[?]) to inform targeted policy interventions and enhance trade facilitation programs. As a further contribution, this paper provides some insights on the use of the new GTAP 11 Satellite Data Base database on ad-valorem equivalents of border non-tariff measures in the GTAP model. 

1.Introduction
Extensive research has shown that from a development perspective, no matter what trade policies a country uses to pursue development objectives, it is in the national interest of all countries to minimize trade costs for firms (Moïsé and Le Bris, 2013). Trade costs that reflect a lack of transparency of prevailing regulatory requirements, uncertainty and unpredictability regarding the way goods will be treated by customs officials, redundant or duplicative administrative procedures, corruption and so forth, all generate social waste – they do not and cannot promote economic development. Efforts to reduce trade costs, exemplified by the WTO Agreement on Trade Facilitation (TFA), aim to enhance trade efficiency and lower transaction costs for exporters, importers, and more generally on firms of developing nations (Saslavsky and Shepherd, 2014). Reducing trade costs has also been the focus of many of the new regional trade agreements, including some of the largest ones such as ACFTA and RCEP.
There are many reasons why trade costs may be higher than they need to be. Aside from factors that cannot be changed (such as geography), the trade policies of a country, those of trading partners, the quality of transport infrastructure, and weaknesses in economic governance will all influence the level of trade costs.  An important challenge is to differentiate between trade cost-creating measures that generate social waste and those that do not. One key consideration in addressing trade costs is the role of non-tariff measures (NTMs). Besides traditional non tariff measures such as quotas and custom fees, an increasing number of NTMs serve important social objectives such as assuring that imported products comply with quality, health and safety standards. Many of these NTMs result in additional import costs due to paperwork and border compliance mechanisms. 
From a policy standpoint, NTMs that escalate expenses during border transactions present tangible targets for policy intervention. By streamlining procedures and reducing bureaucratic hurdles associated with these measures, policymakers can effectively mitigate the financial burdens imposed on traders. This approach not only simplifies cross-border trade but also enhances the overall efficiency of the trading process, benefiting both domestic and foreign businesses. Moreover, by leveling the playing field between domestic and foreign firms, efforts to minimize border-related costs uphold the foundational principle of non-discrimination enshrined within the WTO framework. Consequently, reducing these costs serves to promote a more open and competitive trading environment, conducive to fostering innovation, productivity, and sustainable economic growth on a global scale.
Literature review [to be added]
This paper [to be added]
The remainder of this paper is organized as follows. Section 2 discussed border NTM, their use and pervasiveness, and also provides some estimates on their ad-valorem equivalents based on the existing literature. Section 3 illustrates a set of scenarios using the GTAP model where NTM at the border are reduced and compares the effects with these originating from tariff reductions. Section 4 provides policy recommendations and concludes.

2. Non-Tariff measures at the border
Discussion on border NTM [to expand]
Border NTMs are customs regulations and include traditional quantitative restrictions,  price control measures as well as other NTMs such as traceability, licensing, processing and inspections. The definition of such measures follows the international classification of non-tariff measures at UNCTAD and are identified as those categorized under “Customs regulations” in Ederington and Ruta (2016). The codes of the measures utilized are described in Annex I. In an analytical setting, customs regulations are to be intended similarly to transport costs or tariffs as they drive a wedge between world prices and domestic prices. Where the world price of the good represents the international trading price outside of the importer’s borders (namely the free on board -f.o.b.- price). The domestic price represents the tradeable price of the good right inside the country’s borders.  
2.1 Pervasiveness.  Descriptive statistics on border NTM, frequency and coverage, prevalence etc.
[to be added]
Table : average coverage ratio of NTM by GTAP sector. [to be added]
Table : average coverage ratio by country [to be added]
	
2.2 Cost estimates of border NTM
Cost estimates of border NTM are measured by ad-valorem equivalents. The ad-valorem equivalent of a non-tariff measure is the uniform tariff that will result in the same trade impacts on the import of a product due to the presence of the NTM. Ad-valorem equivalents (AVEs) of border non-tariff measures (NTMs) are based on Kee and Nicita (2022) and made consistent with the GTAP version 11 Data Base (Aguiar et al., 2022) which can directly be used within the GTAP model (Corong et al., 2017). 
From an analytical standpoint, the AVEs represent compliance costs with NTMs imposed at the border and/or customs. Overall, the AVE are to be interpreted as the cost associated with the compliance of border NTMs, given the existing level of trade as of 2017. AVE are estimated at the 6 digits of the HS classification revision 5 using the methods of Kee and Nicita (2022) and then aggregated at the GTAP level. Products are matched from HS to GTAP as in the concordance table available at: https://www.gtap.agecon.purdue.edu/resources/res_display.asp?RecordID=5111 The aggregation employs trade weights based on 2017 import flows. To maximize country coverage AVEs estimation are based on NTM data collected between 2015 and 2021, under the assumption that these measures were in effect also in 2017.  Still, data for NTM is not available for all countries in the GTAP database. Annex II provides a list of countries for which AVEs are available.
Overall the AVEs used in this paper cover all[?] GTAP sectors and include [XXX] GTAP importers and [XXX] exporters groupings. The AVEs used in this paper are at the bilateral level, therefore capture the bilateral average border costs associated with NTM for each of the GTAP sectors. 
On average, the AVEs of border NTM vary substantially across sectors. On one hand, we have most of the natural resource commodities (e.g. oil, gas, petroleum products) with small border costs. On the other hand, larger border costs are for many of the agricultural commodities (e.g rice, meats, milk, sugar). Table XXX reports average AVEs for each of the GTAP sector.
Table: AVE by GTAP sector [to update]

Table: AVE by GTAP region bilateral [to update with what is relevant for the simulations]

	
	exporter
	
	
	
	
	
	
	
	
	

	importer
	East Asia
	Latin Amer
	MENA
	North America
	Oceania
	Rest World
	SE Asia
	SS Africa
	South Asia
	West Europe

	East Asia
	4.4%
	5.2%
	2.7%
	5.0%
	8.8%
	2.4%
	3.5%
	5.1%
	3.1%
	5.6%

	Latin Amer
	3.2%
	7.4%
	2.7%
	3.4%
	3.3%
	1.3%
	3.0%
	4.0%
	4.6%
	3.8%

	MENA
	4.4%
	6.3%
	3.3%
	4.5%
	7.1%
	2.4%
	6.1%
	2.3%
	2.5%
	3.8%

	N America
	4.8%
	5.5%
	1.9%
	1.8%
	9.3%
	2.1%
	3.2%
	3.0%
	5.4%
	4.5%

	Oceania
	2.8%
	5.8%
	3.8%
	4.8%
	7.0%
	4.0%
	4.3%
	8.3%
	2.1%
	5.1%

	Rest World
	5.6%
	8.9%
	10.1%
	4.4%
	2.0%
	7.1%
	4.7%
	8.2%
	5.6%
	4.9%

	SE Asia
	3.3%
	8.4%
	2.5%
	2.1%
	5.3%
	2.0%
	3.5%
	3.4%
	8.5%
	2.6%

	SS Africa
	2.6%
	3.3%
	1.6%
	3.3%
	1.3%
	2.6%
	4.0%
	4.1%
	3.4%
	3.9%

	South Asia
	1.9%
	3.6%
	2.4%
	2.3%
	1.1%
	1.3%
	3.0%
	0.7%
	1.7%
	1.7%

	West Europe
	3.7%
	3.9%
	2.0%
	2.8%
	4.3%
	2.0%
	5.0%
	2.6%
	2.7%
	2.0%



Detailed bilateral statistics on AVE for each of the products are provided in the Annex III.
2.2.1 Brief overview on the estimation of AVEs [or move to annex]
The ad-valorem equivalents of NTMs provided in this database are based on the estimation method detailed in Kee and Nicita (2022), which in turn, builds on the seminal work of Kee, Nicita and Olarreaga (2009). As with most of the econometric literature estimating AVEs, the effects of NTMs on international trade are isolated using incidence measures of NTMs as explanatory variables. Following Kee and Nicita (2022), the AVEs are computed as the equivalent tariff that would be necessary to impose in order to obtain the same proportionate change in quantity imported due to the presence of NTMs. In short, the estimation method seeks to identify the instantaneous semi-elasticity of trade with respect to differences in the observed tariffs and apply this elasticity to the estimated effects of NTMs on the quantity of trade. Bilateral variations in the AVEs estimates are calculated on the assumption that the trade costs associated with NTMs are a function of importers' and exporters' market power. While details on the estimation are to be found in Kee and Nicita (2022), the general estimating equation takes the form:


where		   
and               
where Q denotes quantities, t tariffs, and NTM the presence of an NTM, and where n denotes products, i importing country and j exporting country. Bilateral variation of AVEs is provided by interaction terms (shares) and consists of three terms: absolute market power of the exporter (); relative market power of the exporter in the importer market (); and importer market power ().  are gravity-type variables. In this setup the elasticity of trade with respect to tariff is:
,
and the AVE measuring the ad-valorem tariffs that induce the same proportionate change in quantity as the presence of an NTM is: 
     for small  .

In more intuitive terms, to measure the AVEs of NTMs, Kee and Nicita (2022) estimate the proportionate change in quantity imported due to the presence of NTMs, and then use the elasticity of trade with respect to a one percentage point increase in the tariff to convert the proportionate change in quantity imported due to NTMs in terms of ad valorem equivalents. A feature of this approach is that it allows the calculation of AVE when there is no bilateral trade. In this case the AVEs will be based on the coefficient on the dummy NTM variables and the average elasticity. 
For the purpose of this paper, the estimates are rerun to increase compatibility with the GTAP 11 database. In short, the base year has been fixed to 2017, while the estimation makes use of increased and improved availability of NTM data. 
2.3 NTM related costs in comparison with traditional tariffs 
[to be added]

3. Effects of Border NTM on global trade. GTAP simulations
Overview of what/why we are simulating.
3.1  [or move to 2.2.2] how AVEs are used in the GTAP model. Missing countries. Import vs export costs cannot be attributed].
3.2 Simulations technical overview
3.2.1 scenario 1 (removal of all border NTM)
3.2.2 scenario 2 (comparison of removal of tariffs vs NTM)
3.2.3 scenario 3 (removal of Border NTM for some intra regional trade: e.g. RCEP, Africa, LAFTA)
3.3 discussion general results








4. Conclusions and policy implications
[to be added] 



Annexes
ANNEX I. Definition of border measures under the UNCTAD classification.
Border measures include many categories under different chapters of the UNCTAD NTM classification (UNCTAD, 2019). Border measures are defined in Ederington and Ruta (2016) In detail, border measures are defined by the UNCTAD codes: A14, A140, A15, A150, A81, A810, A84, A840, A85, A850, A851, A852, A853, A859, A86, A860, A89, A890, B14, B140, B15, B150, B81, B810, B84, B840, B85, B850, B851, B852, B853, B859, B89, B890, C00, C000, C10, C100, C20, C200, C30, C300, C40, C400, C90, C900, E10, E100, E11, E110, E111, E112, E113, E119, E12, E120, E121, E122, E129, F40, F400, F60, F600, F61, F610, F62, F620, F63, F630, F64, F640, F65, F650, F67, F670, F80, and F800. [expand with descriptions]
ANNEX II. AVE Country coverage. 
ANNEX III. Bilateral AVE, by GTAP sectors
AVE of Border NTM, by GTAP Sector
AVE border	GDT	ELY	COA	OIL	P_C	OXT	GAS	PPP	I_S	PFB	WAP	WHT	OTN	TEX	OME	BPH	FSH	LEA	OMF	CHM	FMP	OCR	RPP	MVH	NMM	WOL	NFM	ELE	C_B	FRS	PCR	OSD	OFD	VOL	EEQ	LUM	GRO	V_F	CTL	OAP	OMT	B_T	SGR	MIL	CMT	PDR	1.6526999999999999E-5	4.8187000000000005E-5	3.1800099999999999E-4	7.3747900000000009E-4	1.7918990000000002E-3	2.0090579999999998E-3	3.347516E-3	5.0467519999999998E-3	8.1942109999999999E-3	8.9418250000000005E-3	9.4706959999999989E-3	1.00628E-2	1.0126660000000001E-2	1.1477029999999999E-2	1.2850859999999999E-2	1.295874E-2	1.3176680000000001E-2	1.3263039999999999E-2	1.347423E-2	1.3698999999999999E-2	1.5424929999999998E-2	1.5931000000000001E-2	1.6038939999999998E-2	1.6095289999999998E-2	1.725134E-2	1.7814090000000001E-2	1.9048300000000001E-2	2.0306680000000001E-2	2.1508250000000003E-2	2.568308E-2	2.5742810000000001E-2	2.6908120000000001E-2	2.8146840000000003E-2	2.8920359999999999E-2	3.0660729999999997E-2	3.3551560000000001E-2	3.5220259999999996E-2	4.1484590000000002E-2	4.2759919999999993E-2	4.3003150000000004E-2	5.8179369999999994E-2	6.0124339999999998E-2	7.7115660000000003E-2	8.0506750000000002E-2	0.15068000000000001	0.1843677	
