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Abstract
This paper explores the relationship between technical assistance and tax competition between countries, and finds that

technical assistance can be given voluntarily without altruism or moral obligation since technical assistance can weaken

tax competition and improve the societal welfare. Technical assistance is provided by a country with high productivity

to a country with low productivity to help in the production of public goods. This technical assistance would lower the

marginal cost of public goods in the recipient country. This effect would lead to the recipient country raising its tax rate

and the donor country too would then increase its tax rate in response to this change.

I am grateful to Jun-ichi Itaya, and Mutsumi Matsumoto for their helpful comments and suggestions on my earlier draft. Moreover, I thank the

associate editor and an anonymous referee for their suggestions. Any document errors are mine.

Citation: Shingo Yamazaki, (2016) ''Does technical assistance weaken tax competition?'', Economics Bulletin, Volume 36, Issue 3, pages

1595-1602

Contact: Shingo Yamazaki - yamasin0624@gmail.com.

Submitted: March 08, 2016.   Published: August 16, 2016.

 

   



1. Introduction 

 

Technical assistance can weaken tax competition between countries while being provided 

voluntarily. The country with a high productivity in public goods can weaken tax competition, 

and increase its welfare, by giving technical assistance to a country with low productivity. 

Therefore, the country with high productivity could have an incentive to provide technical 

assistance. In other words, countries, which have high productivity, would be encouraged to 

provide technical assistance regardless of altruism, or moral obligation. This paper studies tax 

competition between two countries with a differential in productivity, and finds that there are 

conditions in which technical assistance is provided voluntarily from the country with high 

productivity. It shows that technical assistance is voluntarily given since there is tax 

competition. To my knowledge, interactions between fiscal externalities, such as tax 

competition and technical assistance or foreign aid, have not been argued. 

 In reality, tax competition and technical assistance can be seen simultaneously. For 

example, Japan has provided technical assistance to China while tax competition is present 

between these two countries. Moreover, in the case of the EU, Germany has provided 

environmental assistance to Poland. 

In addition, even if we consider countries which have similar levels of development, 

their histories, experiments, and geographical nature are not exactly the same; this provides 

the opportunity for technical assistance to occur. Take the following situation as an example. 

Country ݅ has suffered from air or water pollution, but country ݆ has not. As time passes, 

changes in the climate or ocean currents could create similar problems for country ݆ as they 

did for country ݅. In such a case, country ݅ could teach country ݆ an effective method to 

treat such problems. As such, there is still the opportunity for countries to provide technical 

assistance, even in the case of countries with similar levels of development. 

In this globalized world, technical assistance is an important issue, and has been 

provided by many countries. Globalization makes relationships between countries stronger, 

causing countries to proffer technical assistance based on various factors. Alesina and Dollar 

(2000) have studied such factors empirically. They concluded that though there are 

differences between donor countries, the characteristics of recipient countries, such as poverty, 

democracy, economic openness, trade relations, and designation as former colonies of the 

donor, are the major factors determining foreign aid. In theoretical work, Svensson (2000) 

and Torsvik (2005) assume that the donor country has an altruistic motive towards providing 

foreign aid. The present paper shows, theoretically, that the donor country gives technical 

assistance voluntarily, without an altruistic motive, when there is a "welfare-improving" 

effect through weakened tax competition. This study does not intend to deny the existence of 

altruism, but insists that technical assistance can be given without an altruistic motive. In 

particular, factors considered in Alesina and Dollar (2000), such as the openness of an 



economy and trade relations, may correspond to this present study, since capital mobility 

ensures tax competition. If there is no tax competition, that is, no relation between the donor 

country and the recipient country, technical assistance will not occur voluntarily without 

altruism or moral obligation. 

 Technical assistance, as considered in this paper, is such that the donor country takes 

care of the costs of teaching the recipient country an efficient method to produce public goods, 

giving new machine tools, and so on. Public goods considered here are roads, water and 

sewage, environmental pollution controls, legislative systems, and more. 

 Globalization also makes tax competition a large problem. Tax competition is 

thought to be harmful, as in the OECD report (1998), and it is a major issue among fiscal 

problems. A number of studies on tax competition exist, and there are several that consider 

the conditions or circumstances that weaken tax competition. Repeated game settings, 

coordination, and equalization schemes capture the major issues concerning tax competition's 

intensity and impact on societal welfare. Coates (1997), Cardarelli et al. (2002), and Itaya et 

al. (2008) represent the prominent research that uses repeated game settings. Studies about 

coordination have been done by Peralta and van Ypersele (2006), and Konrad and 

Schjelderup (1999). Equalization schemes are also well studied, for example, by 

Köthenbürger (2002) and Hindriks et al. (2008).  

 This present study belongs to this literature, since technical assistance could weaken 

the intensity of tax competition, and improve each country’s welfare. However, in contrast to 

equalization schemes or tax coordination, once technical assistance is provided, its effects 

continue whether or not additional assistance is provided. Equalization schemes and 

coordination both need each country's consensus if they are to continue. Therefore, technical 

assistance may have an advantage from this viewpoint. 

 

2. Model 

 

A standard tax competition model is considered based on Bucovetsky (1991) and Wilson 

(1991). The model assumes there is a difference in the productivity of the public goods, and 

there are no other differences. A two-stage game is considered to analyze the relation between 

tax competition and technical assistance.  

 Consider a region consisting of two countries ሺ݅ = ℎ, ݈ሻ with heterogeneity in 

productivity. Country ℎ has a higher productivity in producing public goods. Country ℎ can 

provide technical assistance to country ݈ funded by a capital tax in the first stage ሺݐ = ͳሻ, 
consequently, the productivity of the public goods in country ݈ rises at the end of this stage. 

In the second stage ሺݐ = ʹሻ, there is no incentive to provide technical assistance at this stage 

since this is the last stage. At each stage, both countries provide public goods funded by 



capital taxes. Capital endowments (k), and other factors, are symmetrical between these 

countries, and in each country there is one consumer. 

To get clear-cut results, a specific functional form of a production function is 

considered. As in Bucobetsky (1991), Haufler (1997), Peralta and van Ypersele (2005), and 

Itaya et al. (2008), the production function is assumed to be quadratic: ݕ�௜ = ݂(݇�௜) ≡ ௜�݇ܣ − ܤʹ (݇�௜)ଶ. ݕ�௜ is a private good and capital is paid on its marginal product: ܣ − ௜�݇ܤ = �� + �ܶ௜, 
then the return to fixed factors is ݂(݇�௜) − ݇�௜݂′(݇�௜) = ܤʹ (݇�௜)ଶ. ݇�௜ is the capital employed in country ݅ at stage ݐ, �ܶ௜ is the capital tax rate, and �� is the 

after tax return of capital. Government ݅'s budget constraint is �ܶ௜݇�௜ = ��௜݃�௜ + �ܽ௜ , 
where � = ͳ  when ݐ = ͳ  and ݅ = ℎ , otherwise � = Ͳ.  ܽ௜  is the level of technical 

assistance, ݃�௜ is a public good, and ��௜ is the productivity of the public good. A higher ��௜ 
means lower productivity. It is assumed that �ଵℎ=�ଶℎ=�ℎ and ���>�ℎ. Technical assistance 

from country ℎ raises country ݈'s productivity of its public good. �ଶ�ሺܽℎ, �ଵ� , �ℎሻ has the 

following properties: ��ଶ�/�ܽℎ ≤ Ͳ, �²�ଶ�/�ሺܽℎሻ² > Ͳ, �ଶ� ∣�� �ℎ=଴= �ଵ� , ݈݅݉�ℎ→∞�ଶ� → �ℎ, ݈݅݉�ℎ→଴��ଶ�/�ܽℎ → −∞, and continuity. These properties are similar to the learning curve. A 

country with high productivity can teach and give technology to a country with low 

productivity because the former has more advanced technology than the latter. Therefore, the 

marginal increment of productivity of country ݈ would disappear at ܽℎ → ∞. It is also 

plausible to assume that the marginal increment is infinite at ܽℎ → Ͳ, since the country with 

low productivity would be taught new ways to produce public goods or be given new 

machine tools. 

Capital is perfectly mobile and is allocated across the countries until the after tax 

returns on capital are equalized. The arbitrage condition is ݂′(݇�௜) − �ܶ௜ = �� ⟺ −ܣ ௜�݇ܤ − �ܶ௜ = �� . 
The clearing condition of the capital market in each stage is ʹ݇ = ݇�ℎ + ݇�� . 
We then get the following: ݇�௜ = ݇ + �ܶ௝ − �ܶ௜ʹܤ , 

�� = ܣ − ݇ܤ − �ܶ௝ + �ܶ௜ʹ , 



�݇�௜� �ܶ௜ = − ͳʹܤ = −�݇�௝� �ܶ௜ < Ͳ, ���� �ܶ௜ = − ͳʹ < Ͳ. 
When country ݅ raises its tax rate, the capital will flow to another country and the returns are 

equalized. 

To get equilibrium tax rates explicitly, the utility function is assumed to be linear: ܷ௜ = ܿଵ௜ + ଵ௜݃ߛ + ଶ௜ܿ)ߚ + ଶ௜݃ߛ ). 
Cardarelli et al. (2002), Peralta and van Ypersele (2005, 2006), Hindriks et al. (2008), and 

Itaya et al. (2008) assume a linear utility function. ߚ ∈ [Ͳ,ͳ] is the discount factor. ߛ is the 

parameter regarding a preference about the public goods. A consumer spends his/her total 

income on private consumption1: ܿ�௜ = ݂(݇�௜) − ݇�௜݂′(݇�௜) + ݇�� . 
 

3. Equilibrium 

 

To identify the sub-game perfect equilibrium, the second stage is considered first. 

 

3.1.Second stage 

 

At this stage, both countries make decisions about their tax rates. Tax competition with 

productive asymmetry of public goods is considered at this stage. The problem of benevolent 

country ݅ at this stage is: 

                                                   
1 Savings and government debt can be considered in the model. For simplicity and due to 

space constraints, each interest rate is assumed to be exogenous, government debts are 

assumed to be funded from abroad, and only country ℎ is assumed to issue government debt, 

since it has the choice to provide technical assistance, which influences the next period. When 

savings are considered in the model, the budget constraints are: ܿଵ௜ + ௜ݏ = ݂(݇ଵ௜) − ݇ଵ௜݂′(݇ଵ௜ ) + ݇�ଵ, ܿଶ௜ = ݂(݇ଶ௜ ) − ݇ଶ௜݂′(݇ଶ௜ ) + ݇�ଶ + ሺͳ +  ,௜ݏሻݎ
where ݎ is the interest rate, and an interior solution is found when ߚ = ͳ/ሺͳ +  ,ሻ. Howeverݎ

although savings can be considered here, the savings decision does not have an impact on 

technical assistance and tax competition. In the first stage, the first-order condition 

concerning savings is � ଵܷ௜/�ݏ௜ = −ͳ+ ሺͳߚ + ሻݎ = Ͳ and the rest of the first-order conditions 

of this stage are not affected by savings. That is, savings is the postponement of private 

consumption, and is independent from tax rates and technical assistance. In addition, when 

government debt is considered, the budget constraints are:  ଵܶ௜݇ଵ௜ + ܾଵ௜ = �ଵ௜݃ଵ௜ + �ܽ௜ , ଶܶ௜݇ଶ௜ = �ଶ௜݃ଶ௜ + ሺͳ + ሻܾଶ௜ݎ , 
where ݎ is the interest rate, and an interior solution is found when ߚ = ͳ/ሺͳ +  ሻ. As in theݎ

abovementioned case, technical assistance and tax competition are not affected by debt. Debt 

is the front loading of public goods, and is independent from tax rates and technical 

assistance. 



�2�ݔܽ݉  ܷଶ௜ = ݂(݇ଶ௜ ) − ݇ଶ௜݂′(݇ଶ௜ ) + ݇�ଶ + ߛ ଶܶ௜݇ଶ௜�ଶ௜ . 
The first order condition of country ݅ is 

 �ܷଶ௜� ଶܶ௜ = −݇ − �ܶ௝ − �ܶ௜Ͷܤ + ଶ௜�ߛ ቆ݇ + �ܶ௝ − ʹ �ܶ௜ʹܤ ቇ = Ͳ. (1) 

To satisfy the second order condition, ߛ/�ଶ௜ > ͳ/Ͷ is assumed. First and second terms are 

related to the marginal cost of raising the tax rate, and the third term is the marginal benefit of 

the public goods. 

From (1), country ݅'s tax rate is as follows: 

 ଶܶ௜ = ݇ܤ ߛ) − �ଶ௜) ቀߛ − ͳͶ�ଶ௝ቁ + ͳʹ ሺߛ − �ଶ௝ሻሺߛ − ͳʹ �ଶ௜ሻቀߛ − ͳͶ�ଶ௜ቁ ቀߛ − ͳͶ�ଶ௝ቁ − ͳͶ ሺߛ − ͳʹ �ଶ௜ሻሺߛ − ͳʹ �ଶ௝ሻ. (2) 

From the assumption of �ଶℎ < �ଶ�, it is easy to check ଶܶℎ > ଶܶ� and ݇ଶℎ < ݇ଶ� . The country 

with the more advanced technology can loosen its attitude towards tax competition, since 

more advanced technology means a lower marginal cost of public goods. 

The following is the proposition. 

Proposition 1 If ߛ/�ଶ௜ > ͳ/ʹ, then � ଶܶ���ଶ� < � ଶܶℎ��ଶ� < Ͳ. 
When the productivity of country ݈  rises, country ݈  faces smaller marginal costs in 

producing public goods and raises its tax rate to increase public goods. Country h responds to 

this change by raising its tax rate. ߛ/�ଶ௜ > ͳ/ʹ  assures that government tax rates 

strategically complement each other, that is, the existence of tax competition, since the slopes 

of the response functions are positive.  

Proposition 2 If ߛ/�ଶ௜ > ͳ, the welfare level of each country in the second stage increases 

with the productivity of country ݈. 
This proposition is critical to country ℎ's incentive to provide technical assistance voluntarily. ߛ/�ଶ௜ > ͳ means the marginal utility of the public funds is large compared to private 

consumption and therefore the tax rates are positive. Otherwise, public goods would not be 

needed, and tax rates could be negative. The reasons for this proposition are simple. If the 

productivity of country ݈ grows, then the tax rates of both countries increase, tax revenue in 

both countries increase, and country ݈'s marginal cost of public goods decreases in the 

second stage. Moreover, country ݈ (capital importer) could get a benefit from decreased after 

tax returns. On the other hand, country ℎ (capital exporter) loses benefits from a decrease in 

after tax returns. Therefore, these are all benefits for country ݈ but not for country ℎ. If the 



effect of increased tax revenues is stronger than the effect of decreased after tax returns 

ଶℎ�/ߛ) > ͳ), country ℎ could also benefit from the improved productivity of country ݈. 
 

3.2.First stage 

 

While country ݈ decides the ଵܶ� only, country ℎ decides the ଵܶℎ and the level of technical 

assistance. The objective function of country ݅ is ܷ௜ = ݂(݇ଵ௜) − ݇ଵ௜݂′(݇ଵ௜) + ݇�ଵ + ߛ ଵܶ௜݇ଵ௜ − �ܽ௜�ଵ௜ + ߚ {݂(݇ଶ௜ ) − ݇ଶ௜݂′(݇ଶ௜ ) + ݇�ଶ + ߛ ଶܶ௜݇ଶ௜�ଶ௜ }. 
From the Kuhn-Tucker condition and the first order condition, we get the following: 

 

{  
  − ℎ�ߛ + ߚ {− ͳʹ (݇ − ݇ଶℎ) + ℎ�ܤʹߛ ଶܶℎ} ͳʹܤ � ଶܶ���ଶ� ��ଶ��ܽℎ = Ͳ, ݂݅ ܽℎ > Ͳ
− ℎ�ߛ + ߚ {− ͳʹ (݇ − ݇ଶℎ) + ℎ�ܤʹߛ ଶܶℎ} ͳʹܤ � ଶܶ���ଶ� ��ଶ��ܽℎ ≤ Ͳ, ݂݅ ܽℎ = Ͳ, (3) 

−݇ − ଵܶ� − ଵܶℎͶܤ + ଵℎ�ߛ ቆ݇ + ଵܶ� − ʹ ଵܶℎʹܤ ቇ = Ͳ, 
−݇ − ଵܶℎ − ଵܶ�Ͷܤ + �ଵ�ߛ ቆ݇ + ଵܶℎ − ʹ ଵܶ�ʹܤ ቇ = Ͳ. 

The first term of (3) is the marginal cost of technical assistance and it is negative; the second 

term is the marginal benefit from technical assistance and can be positive based on 

proposition 2. Therefore, the property of �ଶ� is crucial. Now, ݈݅݉�ℎ→଴��ଶ�/�ܽℎ → −∞ is 

assumed, and technical assistance is voluntarily offered. 

Corollary If ߛ/�ଶ௜ > ͳ, the technical assistance occurs voluntarily. 

Although, the reason for this corollary is similar to the former propositions, this corollary is 

important because it concerns an objective of foreign aid such as technical assistance. Here, 

the objective of technical assistance is to increase the welfare of country ℎ  through 

weakened tax competition. 

When ߛ/�ଶ௜ > ͳ, the tax rate and its relations are as below: 

ଵܶ௜ = ݇ܤ ߛ) − �ଵ௜) ቀߛ − ͳͶ�ଵ௝ቁ + ͳʹ ߛ) − �ଵ௝) ቀߛ − ͳʹ �ଵ௜ቁቀߛ − ͳͶ�ଵ௜ቁ ቀߛ − ͳͶ�ଵ௝ቁ − ͳͶ ቀߛ − ͳʹ �ଵ௜ቁ ቀߛ − ͳʹ �ଵ௝ቁ, ଵܶ� < ଵܶℎ, ଶܶ� <  ଶܶℎ,  ଶܶℎ > ଵܶℎ  ܽ݊݀  ଶܶ� > ଵܶ�.  
 

4. Discussion and conclusion 

 

If public goods are desired (tax rates are positive), technical assistance can be offered 

voluntarily, without any supposed altruism, thereby weakening tax competition and, 



ultimately, improving each country’s welfare. Moreover, technical assistance is different from 

equalization schemes and coordination, as it directly changes the productivity of public goods. 

For instance, the low productivity of country ݈ causes it to abandon the production of public 

goods and concentrate on gathering capital. Therefore, tax competition is intense. However, 

technical assistance can modify this mechanism by raising the productivity of country ݈. 
 The function of productivity is not specified in this paper, since the objective here is 

to explore the possibility of a country volunteering technical assistance. However, if the 

extent of the technical assistance is of concern, the form of the function must be specified. As 

such, a study with specified forms for this function should be the focus of future work. 

 Further, investments should be considered, as savings cause the capital supply to 

increase in the second period. Yet, even when investments are included, the incentive to 

provide technical assistance can still exist, since this assistance can lead to higher tax rates 

and increased welfare in each country. Therefore, technical assistance would still be effective. 

However, investments can lead to differences in accumulated capital, which could be the 

source of differences in tax rates and change in the size of technical assistance. Thus, a study 

that considers investments should be conducted in the future. 

 

Appendix 

A1. Proof of Proposition 1 

Differentiating (2) with respect to �ଶ௝ , we get the following equations. � ଶܶ௜��ଶ௝ = ݇ܤߛ− ͸ߛଶ − ͷߛ�ଶ௜ + ሺ�ଶ௜ሻଶͳ͸ {ቀߛ − ͳͶ�ଶ௜ቁ ቀߛ − ͳͶ�ଶ௝ቁ − ሺߛ − ͳʹ �ଶ௜ሻሺߛ − ͳʹ �ଶ௝ሻ}ଶ 

� ଶܶ௝��ଶ௝ = ݇ܤߛ− ͳʹߛଶ − ͹ߛ�ଶ௜ + ሺ�ଶ௜ሻଶͳ͸ {ቀߛ − ͳͶ�ଶ௜ቁ ቀߛ − ͳͶ�ଶ௝ቁ − ͳͶ ሺߛ − ͳʹ �ଶ௜ሻሺߛ − ͳʹ �ଶ௝ሻ}ଶ 

From ߛ/�ଶ� > ͳ/ʹ and �ଶ� > �ℎ, we get the following: � ଶܶ���ଶ� < � ଶܶℎ��ଶ� < Ͳ. 
 

A2. Proof of Proposition 2 

Differentiating each country’s welfare in the second stage with �ଶ�, we get the following: �ܷଶℎ��ଶ� = { ଶܶℎ ( ℎ�ߛ − ͳʹ) + ଶܶ�ʹ} ͳʹܤ � ଶܶ���ଶ� �ܷଶ���ଶ� = { ଶܶ� ቆ �ଶ�ߛ − ͳʹቇ + ଶܶℎʹ} ͳʹܤ � ଶܶ���ଶ� − ߛ ଶܶ�݇ଶ�ሺ�ଶ�ሻଶ  

If ߛ/�ଶ� > ͳ, tax rates are positive and these are negative.  
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