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Abstract

In Africa, Farmers’ access to market is relatively insignificant partly due to numerous supply-side constraints and shortage of capacities to enforce trade agreements and comply with global standards. Against this background, this paper discusses the role of food safety standards in influencing Ghana’s access to global market for cocoa. Employing gravity model of agricultural product trade to measure the impact of CODEX Maximum Residue Levels (MRL) on Ghana’s exports of cocoa, the results reveal that food safety standards imposed by importing countries have a negative impact on Ghana’s access to the global market for cocoa products. However, since its effect is not statistically significant effect, the exports of Ghana’s could is largely influenced by other non-standard factors such as increasing global demand for its highly reputable beans as well as the previous levels of output. More importantly the significant impact of output emphasizes the role of potential capacity in promoting access to markets for the Ghanaian cocoa beans.
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1.0
Introduction
Over time, market access for agricultural commodities have bordered continually on various levels of standards
 and brands. This is partly due to increasing consumer concern with food safety and massive investments in brand development and protection by large-scale multinational supermarkets and processors in food value chains. Thus, standards and technical regulations continue to attract increasing attention in ongoing global trade policy dialogue as tariff and quota issues seem to assume a declining importance. The growing emphasis on certification in agricultural trade, in the face of increased globalization and rapid trade liberalization has attracted considerable public debate on the impact of Sanitary and Phytosanitary (SPS) on regional and international market access for agricultural commodities in Africa. In addition to hindering access to markets for agricultural commodities produced by smallholder farmers in Africa, standards also raise the cost of agricultural exports, thus, serving as disincentives to smallholder farmers. 

Further, simultaneous application of numerous standards and multiple technical requirements, the rising costs and difficulties of testing and verification procedures, and rapidly changing consumer preferences of overseas markets raise the entry and compliance cost of accessing global markets. Many African smallholder farmers shut down business because the global competition for their products has raised the standards that should be met before they could gain access to global markets.
In addition to influencing the export opportunities of African smallholder farmers
, SPS protection measures are legitimate concerns in order to secure human, animal and plant health, they seem to pose trade diverting impacts on Africa agricultural exports because the costs of compliance with these measures are high. In view of this high-cost compliance, the World Trade Organization (WTO)
 has signed the SPS Agreement which places certain restrictions on SPS measures. However, this agreement still provides ample discretion to an importing country to impose SPS regulations on its exports.
While Africa is one of the largest markets in terms of food supply and consumption, few empirical studies have focused on how certification and technical regulations affect market access for its cocoa beans. Though, there has been some work on SPS measurements and descriptive analysis of the characteristics of the smallholder cocoa farmers, there seems to be few accessible multivariate econometric analysis using policy variables, such as standards, to examine the impact of SPS on market access for Ghanaian cocoa beans. 
In view of this, the purpose of this paper is to measure the effect of food safety standards on Ghana’s access to the global cocoa market. This paper is organised as follows: In addition to the first section as introduction, section two presents some background information about the Ghanaian cocoa sub-sector and the types of quality and standards issues that it faces. Section three reviews the relevant literature, while the fourth section discusses the empirical strategy, model specification, and data sources. The fifth section conducts the econometric analysis and discusses its results. Section six concludes the paper and presents some key policy implications. 

2.0
Study Background
Over 70 per cent of global cocoa output and revenue are attributable to the smallholder farmers in Ivory Coast, Ghana, Nigeria and Cameroon. However, Ghana is the world’s second largest producer of cocoa beans after Ivory Coast. While its cocoa output increased from 395,000 MT in 2000 to 740,000 MT in 2005, cocoa’s share in GDP rose from 4.9 per cent in 2000 – 2004 to 8.1 per cent in 2005/2006 (Breisinger, Diao, Kolavalli and Thurlow, 2008)
. Further, the IFPRI report shows that cocoa has a strong economic linkage with other sub-sectors such as cocoa processing (milling and butter), and food industry (beverages, bakery, et cetera). Thus, cocoa remains one of the most important agricultural export commodities for Ghana’s drive to achieving the UN Millennium Development Goals (MDGs) as well as the objectives of the Comprehensive Africa Agricultural Development Programme (CAADP)
. The Ghanaian cocoa sector plays a crucial role in the provision of employment opportunities, food security, household incomes, and raw materials for the agro-allied industries. As a major foreign exchange earner, cocoa is of tremendous significance to the government and smallholder farmers.
Like other export crops, cocoa production is concentrated in the South and carried out by around 1.6 million farmers (Wolter, D, 2008). In spite of the availability of modern farming techniques, improved access to credit, partial liberalization of cocoa marketing, and pro-poor economic reforms which have resulted in increased productivity, there still exists potential for improved output as current yields remain 60 per cent lower than attainable yields (Wolter, 2008).

2.1
Challenges in Meeting International Quality Cocoa
 Standards
Over the decades, Ghana has produced well-fermented cocoa
 that attracts a high premium. Its cocoa quality assurance activities have included adherence to promulgated laws, administrative directives and legislative instruments in an attempt to increase buyers’ confidence and trust in Ghana’s cocoa beans and also maintain the beans as a benchmark for assessing cocoa from other exporting countries of origin. However, Ghana faces several emerging challenges in ensuring that the consistency of the quality of supplied cocoa is high and also accessing the regional and international markets for cocoa. Some of the standards challenges that militate against Ghanaian cocoa exporters in an attempt to comply with international quality standards could be discussed as follows:
The natural factors and environmental elements such as rainfall and sunshine determine the robustness of cocoa beans. Since cocoa production in Ghana is largely small-scale, rain-fed, and sun-dried/processed, the management of vegetation has a significant impact on the quality of its output. In periods of adequate rainfall distribution and regular sunshine (temperature)
, beans sizes are considerably improved. On the other hand, erratic rainfall, drought and bad vegetation results in poor bean formation, making it impossible to ensure the supply and delivery of uniform cocoa beans size. Thus, environmental mismanagement, in the face of increasing climate variability adversely affects Ghana’s ability to meet international quality standards in terms of uniformity of cocoa beans sizes. 
High levels of chemical residues: over time, there have been some complaints about high levels of chemical residues in cocoa beans in general. Interestingly, the chemical with high maximum residue levels (MRLs) are often the unapproved and untested types by the Cocoa Research Institute of Ghana (CRIG). These unapproved agro-chemicals are meant for other crops and not cocoa. Unfortunately, they are openly displayed and sold to unsuspecting cocoa farmers. The high chemical residue levels could be solved by enforcing compliance with the adoption of good cultural practices, better and regular education of the farmers and the education of the retailers and distributors of the chemicals as well as a training of spraying gangs in the proper applications chemicals.
Presence of heavy metals: Heavy metals such as lead and boron have been detected in cocoa and cocoa products. The source of these heavy metals is the soil. There is an absence of relevant equipment to detect such metals in the soil and cocoa beans. Thus, there is the need to effectively analyze the soil in the demarcated suitable areas of cocoa cultivation where such metals are likely to exist and to prescribe means of neutralizing the effects of such metals.
Use of jute sacks for the export of cocoa: Studies have revealed that Ghanaian cocoa beans which are shipped in bulk poses no problem with infestation at ports of destination. However, the seams of the jute sacks have been the source of infestation in cases where the export of produce is done in jute sacks. This contributes to cases of refumigation at destination and therefore Ghana’s inability to meet certain cocoa beans standards. Cultural practices in the fumigation of cocoa could be improved by using insecticides with long lasting effect on the seams of the bags to reduce infestation. There are occasions when exportable cocoa has been certified to be of wholesome quality on inspection just prior to shipment only to be reported by the buyer that the cocoa was infested or did not meet international standards upon arrival at the destination. Such cases could be due to cross-infestation.
Mode of shipment: cocoa beans are shipped from Ghana to various destination markets. Unfortunately, some buyers prefer the use of traditional ship holds for the import of cocoa beans. The use of ship holds especially for bagged cocoa exposes the cocoa to infestation of all kinds. Rats infested ship holds encourage rat infestation where droppings and urine could contaminate the cocoa. The cocoa bean in such a hold is predisposed to insect cross infestation in cases where infested produce are in close proximity. 
3.0
Theoretical Framework and Literature Review 
According to Maskus and Wilson (2001), trade literature presents four approaches for studying standards, regulations and trade. These methods include: surveys of firms’ cost responses to regulations, macro-level econometric analysis of standards and trade, partial equilibrium models, and computable general equilibrium (CGE) models. Based on the econometric methods, Maskus and Wilson (2001) discusses that standards and codes have offsetting impacts on costs. Adapting with mandatory standards and certification measures in import-specific countries raises the compliance costs and should reduce trade. However, these standards should reduce the cost of information acquisition on market preferences and product quality, thereby providing the incentives for trade facilitation. In most cases, this reduction in information costs is applicable to manufacturing commodities. Table 1 presents a summary of this analysis:

Table 1: Predications of Theoretical Literature about Standards and Trade

	Theory
	Shared Standards
	Country-Specific Standards Importer
	Country-Specific Standards Exporters

	Non-Tariff Barriers
	
	
	

	· Mainstream / strategic alliances
	+
	-
	

	· Competitive disadvantage
	
	+
	-

	· Standardization trap
	+
	-
	-

	

	Competitive Advantage
	
	-
	+

	

	Loss of Variety 
	-
	+
	+

	
	
	
	


Source: Maskus and Wilson (2001).
There is increasing empirical evidence of the adverse impact of standards on market access. Yue, Kuang, Sun, Wu and Xu (2010), while adopting a gravity model, it analyses the impact of EU’s new food safety standards on China’s tea export. It shows that the new EU Food Safety Act has had a significantly adverse impact on the major tea exporters as shown in the decline in export volume
. 

Further, Mehta (2010) also adopts a gravity model to analyse the impact of developed countries (DCs)’ food safety regulations on India’s export of processed food. The results reveal that India exports will fall by 156 per cent due to higher stringent food safety standards in the DCs. Drogue and DeMaria (2010) measures the impact of the MRL of pesticides on market access for apples and pears. It calculates the similarity index of the difference in the tolerance levels of both importing and exporting countries and use this to assess the impact of differences in MRL of pesticides on trade of apples and pears of seven exporting and seven importing countries. In conclusion, it finds that harmonization of regulations has offsetting impacts on trade depending on the country of export
.
Jongwanich (2009) uses a panel data econometric gravity model to assess the impact of food safety standards on processed food exports from developing countries. The study concludes that food safety standards imposed by DCs could impede the exports of processed food from developing countries partly because SPS measures are less transparent than tariffs or quotas. Further, the supply-side constraints (resources, manpower, and institutions) in developing countries increase the compliance costs, thereby complicating the food safety standards situation for developing countries.  However, due to the potential benefits which are accruable from the imposition of food safety standards such as a reduction in transaction costs and trade friction, developing countries should view SPS not just as a trade hurdle but also as an opportunity to upgrade the quality of their products and also have greater access to global markets.

Chen, Yang and Findlay (2008) measure the effect of food safety standards on China’s agricultural exports (vegetables, garlic, onions, spinach and fish). Using a gravity model of agricultural product trade to test the effect of the residue standards on China’s export of vegetables (Chlorpyrifos MRL) and aquatic products (Oxytetracycline MRL), it shows that food safety standards imposed by DC have a negative and statistically significant effect on China’s export of these selected agricultural products.

Gebrehiwet, Ngqangweni and Kirsten (2007) quantify the trade effect of OECD countries’ SPS on South African food exports. Utilizing a gravity model, it specifically estimates the trade effect of total aflatoxin level set by five OECD countries (Ireland, Italy, Sweden, Germany, and USA), on South African food exports. It finds that if the selected five OECD countries adopt the recommendable aflatoxin level by CODEX, South Africa would have exported an additional US$ 69 million worth of food per year to these countries between 1995 – 1999. 

Wilson, Otsuki and Majumdsar (2003) adopt a gravity model to analyze the impact of drug residue standards on trade in beef and found that Tetracycline standard in beef has a negative and statistically significant impact on global trade in beef. It predicts that if international standards set by CODEX were followed in antibiotics, global trade in beef would rise by over US$3.2 billion. Wilson and Otsuki (2002) also suggests that if government followed international standards for pesticide residue in bananas, instead of national standards set by many DCs, African banana exports would soar by about US$410 million a year. 
In an analysis of the trade impact of European food safety standards on African exports, Otsuki and Wilson (2001) find that the new harmonized European standard on aflatoxin B1- a common contaminant affecting agricultural products – is estimated to cost African exporters over US$670 million per year in lost nut and grain exports
.  Further, the cost of not adopting a uniform international standard on aflatoxin (B1) is estimated at US$38.8 billion in lower global cereals and nuts trade. While estimating the impact of the EU’s new aflatoxin standards on food imports from Africa, Otsuki and Wilson (2001) use a gravity model and concludes that the implementation of the new standard will have a negative impact on African exports of cereals, dried fruits and nuts to Europe.
4.0
Empirical Strategy and Model Specification
Gravity models explore the interaction between two areas as a function of the concentration of relevant variables in the two areas, and of the distance between them. They have been utilised in the studies of preferential trade schemes, regional trade blocs and bilateral trade flows
. In fact, gravity model is one of the most effective methodologies used in trade policy literatures to estimate the impact of product standards and technical regulations on trade flows.
Theoretically, a gravity model is compatible with neo-classical models within the framework of utility theory (Chen et al, 2008). By implication, a gravity equation states that the trade between regions depends on the bilateral barriers between them relative to average trade barriers that both regions face with all their trading partners (multilateral resistance).
In view of this, this paper adopts a gravity model to measure the effect of food safety standards on Ghana’s access to the global cocoa market
. According to Kimura and Lee (2006)
, the model for this study is specified as follows: 
TXkij = A0 (Xi,)α1 (IMj,) α2 (Rij) α3, uij 


(1)

where TXkij is the export value of commodity k from exporting country i to importing country j. The Xi represents the vector of exporting country variables, IMj are importing country variables, Rij represents the vector of restraining variables, and uij is the random error term. In this study, the exporting country is Ghana and the vector of exporting country variable Xi, is the output of Ghana in commodity k. The importing country variable IMj, is the GDP of importing country j. The restraining variables include MRL standards of pesticide in commodity k imposed by importing country j.
Log-linearising equation 1 gives the empirical version of the model, which is similar to Chen, Yang and Findlay (2008) and Yue et al (2010):  
ln TXkij =  α0 + α1 ln OPTki + α2 ln WYPCj + α3 MRLkj+ εkij. 
(2)
The dependent variable (TX) is the export value of cocoa beans from Ghana to the world. The period covers from 1960 to 2010. The output of Ghana cocoa, denoted by OPT, is used as the mass factor in the model. Previous studies reveal that it is more appropriate to use the output (OPT) of the specific product in Ghana rather than Ghana’s GDP as the mass factor in the gravity model
. This factor captures the supply side effect of the export of the commodity. The output of a commodity represents the potential capacity for export. This variable is expected to be positive to Ghana’s export of cocoa. The output in current year might be endogenous as it could be affected by the current export opportunities. However, in order to avoid the potential endogeneity problem output is lagged one year. The data for cocoa export and output is obtained from the FAO statistical database
. 
The world’s gross domestic product per capita, denoted by WYPC, is used as another mass factor in the model. This factor captures the purchasing power and the market size of the importing country, that is, the demand side effect of the commodity. This mass factor is expected to have a positive effect on Ghana’s export of the cocoa. The data are from the World Development Indicators (WDI) database, and are at 2002 constant U.S. Dollars.

Finally, the MRL standard of pesticide denoted by MRL, is used as another restraining factor to investigate the effect of food safety standards on Ghana’s access to the global market for cocoa. Since 2001, the Codex Alimentarius Commission (CODEX Committee on Cocoa Products and Chocolate) endorsed and increased
 the maximum levels for contaminants in chocolate and chocolate products. In order to conduct a statistical analysis on the impact of the change in maximum pesticide residue standards on Ghana’s cocoa exports to the world market, the model uses a dummy variable. The model adopts ‘0’ for the years on and before 2001, and ‘1’ for the years thereafter. 
5.0
Regression Results and Explanations
In order to ascertain the stationary status of the variables, unit root tests were conducted at levels and at first difference (See Annex 1). Since most of the variables are stationary at first difference, using the Ordinary Least Squares (OLS), cocoa export was regressed on the other independent variables (See Annex 2). 
The regression results are reported in Table 2. The regression of the model is relatively good. The variable of Ghana’s output of cocoa (with one-year time lag) is positive and statistically significant for the model, which indicates that Ghana’s exports of cocoa will increase with the increase in domestic production capacity. The variable of world GDP is positive but not statistically significant. This implies that larger global market size and higher purchasing power in the rest of the world will increase demand for cocoa exports for Ghana. However, this factor is not strong enough to explain the changes in the demand for Ghana’s cocoa. 
Table 2: Regression Results for Ghana’s Access to the Global Market for Cocoa

	Variables 
	Coefficients

	LOPT
	0.28 
(5.48)

	LWYPC
	0.93 

(0.46)

	LTX
	-0.57

(-4.44)

	MRL
	0.008 

(0.12)

	

	R2
	0.55

	F-statistics
	9.8

	T-statistics are in parentheses. 


Though the world GDP is insignificant in explaining the access to market for cocoa, it shows a direct correlation with market access for cocoa.

Interestingly, the MRL is positive but statistically insignificant. Since this conforms to the a priori expectations
 of a positive relationship with Ghana’s exports of cocoa, this implies the CODEX imposes a lower pesticide limit on the world market for cocoa. Thus, as the CODEX cocoa food safety standard gets stricter, and the Ghanaian cocoa export becomes smaller. Stricter MRL standard has adverse impact on Ghana access to global markets for cocoa. From this, it is apparent that if CODEX Committee on Cocoa and Chocolate sets stricter pesticide residue standards, the cocoa export will severely be affected. The degree of the impact is measurable in the sense that if there is a 1, 000 points decrease in MLR, which means a tighter standards, this will reduce the value of cocoa export by 7 units. Although these stricter food safety standards implies a much safer cocoa and chocolate for the world (especially the DCs), this is at a cost of the Ghanaian cocoa sub-sector which will likely export less and earn less foreign exchange.
The model also performed very well with an averagely high explanatory power. The R squared adjusted explains that cocoa output, world demand for cocoa, and standards drive about 55% of the changes in exports of cocoa in Ghana. F statistics is significant at 1% level. The Durbin Watson Statistics
 of 2.46 is relatively high and this suggests the presence of autocorrelation. 
6.0
Conclusion and Recommendations
Promoting access to regional and international markets for cocoa is crucial for alleviating poverty and improving livelihoods among the thousands of smallholder cocoa farmers in Ghana. However, farmers’ access to market is relatively insignificant because partly due to numerous supply-side constraints, increasing use of non-tariff barriers, shortage of capacities to enforce trade agreements and comply with global standards, and seemingly declining opportunities from trade preference schemes. More specifically, as the roles of standards in accessing markets become increasingly important, Ghanaian farmers are faced with the emergence of voluntary regulatory systems, mandatory certification, and sanitary and phytosanitary (SPS) measures. 
In summary, this paper measures the impact of food safety standards on Ghana’s access to global market for cocoa. Adopting a gravity model to quantify the impact of MRL on Ghana’s exports of cocoa, the results reveal that food safety standards imposed by CODEX have a negative impact on Ghana’s access to the global market for cocoa products. In other words, Ghana’s experiences in accessing international markets for cocoa products suggest that the effects of SPS and TBT barriers are costly and unfavourable. Higher cocoa safety standards imposed by CODEX have a negative, (though insignificant) impact on Ghana’s exports of cocoa. In this view, Ghana should also perceive cocoa standards not just as a trade hurdle but also as a fertile avenue to upgrade quality standard and market access. In spite of the fact that standards do not strongly influence the market access, agro-chemical residue issues have become one of the most critical and topical issues in market access for Ghana’s cocoa. By implication, cocoa farmers should continually adopt and adhere to good agronomic (and agricultural) practices
 and also improve on the good cultural practices that they apply. 

Based on this empirical study, Ghana’s access to the global market for cocoa is influenced largely by other non-standard factors such as domestic production capacity, increasing global demand for its highly reputable beans. More importantly the statistically significant impact of output emphasizes the role of potential capacity of Ghana to expand output and also increase export. In other words, there is a need for Ghana to overcome its supply-side constraints in terms of limited manpower, institutions, laboratory and infrastructure. Thus, there is a dire need to strengthen and support initiatives which are designed to enhance the capacities of Ghanaian cocoa farmers to increase productivity and reduce the adverse impact of the food safety standards on its access to the global market. 
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Annex 1

Unit root tests

Unit root of lopt (at levels)

	Null Hypothesis: LOPT has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic based on SIC, MAXLAG=2)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.805462
	 0.8061

	Test critical values:
	1% level
	
	-3.615588
	

	
	5% level
	
	-2.941145
	

	
	10% level
	
	-2.609066
	

	
	
	
	
	

	
	
	
	
	


The series has unit root since the t statistic (-0.805462) is less than the 1% critical value (-3.615588)

Unit root of lopt (at first difference)

	Null Hypothesis: D(LOPT) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic based on SIC, MAXLAG=2)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-5.746723
	 0.0000

	Test critical values:
	1% level
	
	-3.621023
	

	
	5% level
	
	-2.943427
	

	
	10% level
	
	-2.610263
	

	
	
	
	
	

	
	
	
	
	

	
	


It is stationary since the t statistics is greater than the critical value
Unit root of ltx (at levels)

	Null Hypothesis: LTX has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic based on SIC, MAXLAG=9)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-0.939484
	 0.7642

	Test critical values:
	1% level
	
	-3.621023
	

	
	5% level
	
	-2.943427
	

	
	10% level
	
	-2.610263
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	



Unit root of ltx (at first difference)

	Null Hypothesis: D(LTX) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 0 (Automatic based on SIC, MAXLAG=2)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-8.688804
	 0.0000

	Test critical values:
	1% level
	
	-3.621023
	

	
	5% level
	
	-2.943427
	

	
	10% level
	
	-2.610263
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	



Unit root of lwypc (at levels)

	Null Hypothesis: LWYPC has a unit root
	

	Exogenous: Constant, Linear Trend
	

	Lag Length: 1 (Automatic based on SIC, MAXLAG=2)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-4.139299
	 0.0124

	Test critical values:
	1% level
	
	-4.226815
	

	
	5% level
	
	-3.536601
	

	
	10% level
	
	-3.200320
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	


Unit root of lwypc (at first difference)

	Null Hypothesis: D(LWYPC) has a unit root
	

	Exogenous: Constant
	
	

	Lag Length: 1 (Automatic based on SIC, MAXLAG=2)

	
	
	
	
	

	
	
	
	
	

	
	
	
	t-Statistic
	  Prob.*

	
	
	
	
	

	
	
	
	
	

	Augmented Dickey-Fuller test statistic
	-5.327581
	 0.0001

	Test critical values:
	1% level
	
	-3.626784
	

	
	5% level
	
	-2.945842
	

	
	10% level
	
	-2.611531
	

	
	
	
	
	

	
	
	
	
	

	*MacKinnon (1996) one-sided p-values.
	


Annex 2

OLS estimates 

	Dependent Variable: LTX
	
	

	Method: Least Squares
	
	

	Date: 02/27/11   Time: 23:27
	
	

	Sample: 1970 2008
	
	

	Included observations: 39
	
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	LWYPC
	-0.232851
	0.191851
	-1.213704
	0.2330

	LOPT
	0.807393
	0.082323
	9.807677
	0.0000

	MRL
	0.124489
	0.098813
	1.259851
	0.2161

	C
	4.207930
	1.825943
	2.304524
	0.0272

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.850647
	    Mean dependent var
	12.55549

	Adjusted R-squared
	0.837845
	    S.D. dependent var
	0.364105

	S.E. of regression
	0.146620
	    Akaike info criterion
	-0.905036

	Sum squared resid
	0.752406
	    Schwarz criterion
	-0.734414

	Log likelihood
	21.64820
	    F-statistic
	66.44798

	Durbin-Watson stat
	2.363628
	    Prob(F-statistic)
	0.000000

	
	
	
	
	

	
	
	
	
	


Annex 3

SHORT RUN

	Dependent Variable: D(LTX)
	
	

	Method: Least Squares
	
	

	Date: 02/28/11   Time: 00:43
	
	

	Sample (adjusted): 1971 2008
	
	

	Included observations: 38 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LOPT)
	0.464847
	0.204943
	2.268175
	0.0298

	D(LWYPC)
	0.791327
	2.854207
	0.277249
	0.7833

	MRL
	0.010365
	0.093735
	0.110582
	0.9126

	C
	-0.014487
	0.058963
	-0.245702
	0.8074

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.140517
	    Mean dependent var
	0.006746

	Adjusted R-squared
	0.064681
	    S.D. dependent var
	0.226408

	S.E. of regression
	0.218964
	    Akaike info criterion
	-0.100519

	Sum squared resid
	1.630137
	    Schwarz criterion
	0.071859

	Log likelihood
	5.909860
	    F-statistic
	1.852893

	Durbin-Watson stat
	2.964234
	    Prob(F-statistic)
	0.156226

	
	
	
	
	

	
	
	
	
	


Annex 4

Regression adding some lags
	Dependent Variable: D(LTX)
	
	

	Method: Least Squares
	
	

	Date: 02/28/11   Time: 00:55
	
	

	Sample (adjusted): 1972 2008
	
	

	Included observations: 37 after adjustments
	

	
	
	
	
	

	
	
	
	
	

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	
	
	
	
	

	
	
	
	
	

	D(LOPT)
	0.276542
	0.152344
	1.815243
	0.0792

	D(LWYPC)
	0.930460
	2.019591
	0.460717
	0.6482

	D(LTX(-1))
	-0.565894
	0.127458
	-4.439853
	0.0001

	D(LOPT(-1))
	0.849154
	0.155071
	5.475919
	0.0000

	MRL
	0.007737
	0.066502
	0.116347
	0.9081

	C
	-0.012735
	0.041654
	-0.305723
	0.7619

	
	
	
	
	

	
	
	
	
	

	R-squared
	0.611886
	    Mean dependent var
	0.011150

	Adjusted R-squared
	0.549287
	    S.D. dependent var
	0.227876

	S.E. of regression
	0.152985
	    Akaike info criterion
	-0.769563

	Sum squared resid
	0.725535
	    Schwarz criterion
	-0.508333

	Log likelihood
	20.23691
	    F-statistic
	9.774676

	Durbin-Watson stat
	2.461989
	    Prob(F-statistic)
	0.000011


� Standards and certification issues involve food safety standards, fair trade standards, organic standards, labour standards, and several kinds of environmental standards and labels.

� Arne Wiig & Ivar Kolstad, 2003. ‘ Lowering Barriers to Agricultural Exports through Technical Assistance.’ WP 2003:8; Development Studies and Human Right. Chr. Michelsen Institute (CMI), Norway.

� SPS measures must be transparent, non-discriminatory, and scientifically justified by harmonizing sanitary or phytosanitary measures with internationally agreed standards, guidelines or recommendations from the Codex Alimentarius Commission (CODEX), the International Office of Epizootics (OIE), and the International Plant Protection Convention (IPPC), or a country may undertake an individual and independent risk assessment. An importing country cannot impose different requirements on imports than on domestically produced goods (national treatment), nor can it favour imports from certain countries (most favoured nation). Members must adopt other approaches that will ensure safety insofar as the exporting member objectively demonstrates that its measures achieve the importing member’s required level of sanitary or phytosanitary measures if they have a significant effect on trade. However, under the SPS Agreement, DCs are obliged to provide technical assistance to Africa in order to help them comply with SPS measures.

� The exports of processed cocoa increased from US$83.6million in 2004 to US$152.9 million in 2006 (See Breisinger C., Diao.X., Kolavalli. S., and Thurlow., J., 2008). 

� CAADP is one of the most crucial programmes of the African Union’s New Partnership for Africa’s Development (NEPAD) Planning and Coordinating Agency (NPCA) agenda. The New Economic Programme for Africa’s Development (NEPAD) is a strategic initiative by African leaders to eradicate poverty and place their countries, both individually and collectively, on a path of sustainable growth and development while at the same time contributing to the global economy.

� International Cocoa Standards require cocoa beans to be fermented, dry, free from smoky beans, free from abnormal odours and free from evidence of  adulteration. The cargo must be reasonably free from living insects, broken beans, fragments and pieces of shell and foreign matter and reasonably uniform in size. Cocoa cargo is graded on the basis of the count of defective beans in the cut test. Defective cocoa beans should not exceed the following limits: grade I cocoa beans (mouldy, slaty, insect damaged, germinated or flat beans; maximum 3% by count); grade II cocoa beans (maximum 4% by count, insect-damaged, germinated or flat beans, maximum 6% by count).

� The required quality specification of dry cocoa beans as stated in a typical sales contract include the following among others: Superior quality/good fermentation (containing not more than 5% slaty beans and not more than 5% of all other defects); Fair average quality/fair fermentation (containing not more than 10% of all other defects - mouldy, germinated, flat, insect attacked); Number of beans per 100 gm wt should be main crop beans or light crop beans; Uniformly fermented cocoa, dry beans with moisture content of 7.5%, uniform size, homogeneous in all other respects; Fit for the production of foodstuff; Virtually free from foreign matter and adulteration, contamination, live insects, rodents or other types of infestation; Reasonably free from flat beans, germinated beans and residue.

� A moisture content of 7.5 – 8% is indicative of proper drying. Insufficient drying makes the inside and outside of beans moulding, which later results in high free fatty levels and off-flavours.

� Quantitatively, the study shows that a percentage reduction in the EU MRL will correspondingly result in 61.6% decrease in Chinese tea exports. However, in practice tea exports in China to the EU did not drop as fast as the theory suggests. 

� � HYPERLINK "http://www.iatrc.software.umn.edu/activities/.../2010Dec-DrogueDeMaria.pdf" �http://www.iatrc.software.umn.edu/activities/.../2010Dec-DrogueDeMaria.pdf�

� Otsuki, T, Wilson, J.S. and M. Sewadeh, 2001. ‘Saving Two in a Billion: A Case Study to Quantify the Trade Effect of Food Safety Standards,

� Some of the studies that have adopted gravity models include inter alia: Chen et al, 2008; Yue, et al, 2010; Mehta, 2010; Jongwanich, 2009; Gebrehiwet et al, 2007; and Wilson, Otsuki and Majumdsar, 2003. 

� Ghana is one of the largest cocoa producers and exporters in the world. It contributes the most significant share of the total cocoa production and exports in Africa. Cocoa as an agricultural commodity was chosen because it has been the most important traditional export crop in Ghana for decades. In addition, it has been one of the main targets of SPS regulations over time.

� Kimura F., and H. Lee., 2006. ‘The Gravity Equation in International Trade in Services.’ Review of World Economics, Vol. 142 (1).

� See Chen, Yang, Findlay (2008); Hillberry (2002) and Evans (2001) for a discussion about the output variable instead of aggregate state GDP in the regression.

� See �HYPERLINK "http://faostat.fao.org/faostat.html"�http://faostat.fao.org/faostat.html� 

� � HYPERLINK "ftp://ftp.fao.org/codex/ccfac33/fa0115be.pdf" �ftp://ftp.fao.org/codex/ccfac33/fa0115be.pdf� 

� α3>0

� The DW statistics value ranges from 0 to 4. The ideal value should be 2. Significant values above 2 suggests negative auto correlation while those below 2 suggest positive auto correlation. 

� Good Agricultural Practices include among others: Choice of good soil to enhance plant establishment; Good land preparation and soil fertility maintenance; Use of prescribed planting material; Low shading to enhance plant establishment; Regular and proper weed control; Adopting the right spacing in planting; Thinning out of the plant to ensure the recommended spacing for good aeration; Pruning of the matured plants; Control of diseases, pest, parasites, etc; provision of wind breaks; Harvesting of ripe pods regularly; Breaking the harvested pods at the right time with little or no damage to the beans; Fermenting the beans in the prescribed manner and for the recommended duration of the fermentation process; Sun-drying the beans on a raised platform for at least 10 days for good sunshine regime; Polishing and spreading out the beans during drying and picking out the black/defective, and flat beans; Beans that have fallen through the members of the mat need not be collected and added to the beans on the mat; Dry beans should not be stored in infested receptacles/bags/materials and should not be in close proximity to sources of smoke; Beans for sale should be thoroughly dry, of 7.5% moisture content and kept in clean ‘B’ twill food grade sacks; and Proper post-harvesting warehousing management and pest control practices.
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